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Time-tested JFR 
regulators can now 
be used on any feeder 


HE EXTENSION of the Allis-Chalmers 

JFR 59% step voltage regulator line 
to cover five new ratings means that the 
initial cost of regulation has been reduced 
for many more feeders. Now you can 
get time-tested JFR's in the following 
ratings: 100 amps rated 7620 volts; 50 
and 100 amps rated 5000 volts; and 100 
and 200 amps rated 2500 volts 









a} 

The low price tag on Allis-Chalmers 
JFR 59% step regulator line means that 
the advantages of voltage regulation can 
now be brou; rht to ma al lines where 
equi} ymment costs were too hig th before. 
And even thoug th the price tag is low, 
there's no reduction in quality with the 
JFR. You get all the ac ivantages of 
Allis-Chalmers 59% step voltage reg 
lation: 5% steps, = 1 volt band, 20% 
range of regulation, close aver: volt- 
age - maintained by voltage integrator, life 
long contacts, tap changing and drive 
mechanism with balanced spring action 
to eliminate shock, and unit construction 
for easier maintenance 

Get the complete story on how the 
Allis-Chalmers JFR + % step voltage 
regulator line can cut regulation costs for 
you. Call your nearest Allis-Chalmers 
district office or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. 
A-3740 


RATINGS NOW AVAILABLE 
7620 volts 5000 volts 2500 volts 


15 amp 50 amp 100 amp 
4 ; 50 amp 100 omp 200 amp 
i = “A 100 amp 


ae, ALLIS-CHALMERS 


Originators of 5/8% Step Regulators 





NOW IT'S 345 KV! 


Transmission line voltages are get- 
ting higher. Now it’s 345 kv for a 
line being built by British Columbio 
Electric Co. Initially some 65 miles 
long, the line will bring energy from 
the company’s new Woahleach Plant 
through the Fraser Valley to Van- 
couver. When first energized about 
Oct. 1, it will be at 230 kv. In three 
years or so after additional capacity 
hos been installed at Bridge River 
Plant, the line will be extended to a 
total length of 200 miles, and voltage 
raised to 345 kv. The engineering 
features and design of this project 
will be explained in the May 26 issue. 


TRAVEL BY AIRPLANE 


Louisiana Power & Light Co, serv- 
ing one of the biggest territories in 
the country, has solved the problem 
of getting executives around the sys- 
tem without loss of time. The solu- 
tion is a company-owned airplane 
which con carry five passengers and 
crew at close to 180 miles an hour. 

Now members of the headquarters 
staff can get to the farthest points 
of the system, complete their busi- 
ness, and return the same day. Pre- 
viously they often had to drive as 
long as ten hours to reach their des- 
tination as there are no train con- 
nections between most of the com 
munities. An amply illustrated story 
in the May 26 issue gives the details. 


PETROLEUM PITCH FOR FUEL 


Gadsby Plant of Utah Power & 
Light Co at Sait Lake City is burning 
petroleum pitch in its boilers that 
supply steam for a 66,000-kw unit 
The pitch is brought from a refinery 
4.5 miles away through a steam 
heated pipe line. Temperature must 
be kept ot 225 F or the pitch will 
‘freeze.’ The pitch, a by-product 
from the monufocture of gasoline 
and diesel fuel, is much cheaper than 
coal and has an average heat con- 
tent of 18,700 Btu per Ib 

A second unit of 75,000 kw is 
now under construction. This will 
use pitch when available, otherwise 
coal. Reheat and increased pressure 
will give the second unit a 3% in- 
crease in gross overall efficiency and 
750 Btu per kwhr in net heat rate. 
The engineering thinking behind this 
unusual plant will be explained in an 
article in a coming issue 
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Okolite-Okoprene self-supporting aerial cable sys- 
tems can solve a number of electrical cable prob- 
lems in heavy power-consuming plants. 

In such plants as steel, chemical, petroleum, glass, 
paper—or any fabricating and processing industry 

an Okolite-Okoprene aerial cable system offers: 

Money-saving advantages over duct systems. 

Operational advantages over open wire circuits. 
Preassembled Okolite-Okoprene self-supporting 
cable can be installed in a single operation quickly, 
easily and economically, often by making use of 
existing structures. Line taps and splices are simple. 
And of course there is no need for expensive trench- 
ing and ducting. 

Because of its extremely high dielectric strength, 
Okolite-Okoprene gives better voltage regulation, 


Figure the advantages of these 3 new circuits (top) 
installed the modern way—vusing Okolite-Okoprene 
“Dueley” cerial cables. Messenger and cable are 
preassembled, permitting quick, easy, economical 
installation in a single operation. 


eliminates flashover outages, and provides greater 
safety to personnel than conventional overhead 
wiring. Long, trouble-free service is assured by 
Okonite’s famed processing methods. Premium ma- 
terials, exclusive manufacturing techniques and 
proved formulas for insulation and sheath, combine 
to resist attack from moisture, heat, weather, dust- 
and acid-laden atmosphere. 

Bulletin EW-1058 gives 
52 pages of facts on why 
Okolite-Okoprene self- 
supporting aerial cable is 
truly an economical buy. 
Write for it today. The 
Okonite Company, 
Passaic, N. J. 


The best cable is your best policy 


ONIT 


ae insulated wires and cables 
— en 


May 19, 1952 @ ELECTRICAL WORLD 





TOMYTIC te 
ed to gruelling tests for’ strength, 


(900 recotded vibrations did not develof 


fis aA caabupem in these dependable 
béod. Cpfls: Month after month, day and night, these 
6 Snde‘held theie positive grip and retained the 
I strefigth Of the conductors. Engineers compute 
the Dead-Ends withstood the equivalent of 
‘ cats of ordinary service and state that they were 
‘pod. as new at the end of the test. 
“JWe S400-SERIES consists of an Electroline Aut 
Ahgtic Connector, a yoke and flexible bail. These thre 
“aré permanently interlocked once the conductor 
inserted to form a complete unit that fits ¢ 
strain or spool-type insulators. 
This series permits the feeding of the cond 
through the connector, eliminating the use of taps 
the line span. The damping features incorporated 
Electroline Dead-Ends prolong the life of conductor 
by preventing crystallization at the point of 
tion. They insure full line strength and saye on ea 
struction costs by their quick and easy installation 
These economical Dead-Ends can be reclaimed an 
used again. But, once installed, the conductor | 
there to stay: it cannot become detached until releas 
by a lineman. 


FOR COMPLETE DETAILS WRITE FOR BULLETIN. 


4121 South La Salle Street « Chicago 9, Illinois 
in Canada: POWERLITE DEVICES, LTD., TORONTO 


a ee a 
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MAKE YOUR 


e Whether you are putting up 
a new line—or simply adding 

a sectionalizing point to an 

« existing line—avoid the limi- 
with: tations of horizontally mount- 


ed conventional air switches. 


ACCESSIBLE THE “ARC-FREE” ALDUTI 


INTERRUPTER SWITCH CAN 
BE MOUNTED VERTICALLY 


If it’s a‘‘remodelling” job, you 

can keep service interruptions 

to a minimum by completing the switch installations with the line ener- 
gized. In fact, interruptions can be eliminated completely if provisions 
are made for a sectionalizing point when the line is first constructed. 


And whether the switch is going into new construction or an existing 
line, you get the obvious benefits of simple jumpering schemes to by-pass 
the switch for routine maintenance. Again, no service interruptions! 


Of course, that’s just part of the picture. Versatility of mounting is simply 
a by-product of the Alduti’s 2o-external-are switching ability. This switch 
can safely and positively interrupt line and cable charging currents, and 


load currents up to 600 amperes. With it you can revise your whole 
concept of sectionalizing. 


Available in voltage ratings from 7500 through 34,500, Alduti Inter- 
rupter Switches are shipped in easily handled assemblies for quick in- 
stallation. Get the complete story. Write for Catalog 
Section 760, or contact your S&C representative today. 


> 


& ELECTRIC COMPANY. 
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4421 Ravenswood Avenve 
Chicago 40, Illinois, U.S. A. 


Formerly 
SCHWEITZER & CONRAD, INC. 
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ACCURATE FRICTION TAPE 


Features the bes! of material core 
fully fabricated to provide moximum 
mechanical protection. Available in 
Standerd and A.S.1.M. grodes 


ofa 
ata 
mu 


ACCURATE RUBBER TAPE 


Offers high elasticity, high dielec- 
tric strength ond super aging quali- 
ties. Made in both Standord grade 
end AS.T.M.—AAR. Specification 


ACCURATE S 
TIE 


ACCURATE PLASTIC TAPE 


Thin coliper plus o combinotion of 
good mechanical and dielectric 
strengths. Recommended for wse 


wherever plastic tope is procticol. 


for the electrical industry 

are manufactured to precision standards by 
men who have devoted a lifetime to producing 
tapes of superior quality. Every foot is 
carefully made and constantly inspected to 
assure uniform high quality. The sure way 
to complete tape satisfaction is to specify 
ACCURATE by name — every time. Get all 
the facts on ACCURATE Tape now! Just 
call or write the Accurate Manufacturing 
Oreyete Teh mmer lei eal me le hme emt og 
ulustrated literature which includes 
complete specifications and technical data 
covering the entire ACCURATE line of 


quality tapes. There is no obligation. 
' Ce ee 


BATE yt wy = 


MORE THAN A QUARTER CENTURY OF TAPE SPECIALIZATION mae 


oe si 
+ 2 ee 


/ 
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IT TAKES CONTROLLED POWER to process copper ore. 
Crushing run-of-the-mine ore in this giant jaw crusher, for 
example, takes a 300-horsepower wound-rotor motor and an 
Allis-Chalmers Type H Starter engineered especially for 
extremely high starting inertia and variable loads. 


THIS STARTER controls the motor EXTRA HEAVY DUTY resistors in the SELECTION OF PRIMARY CON- 
to provide smooth acceleration in motor secondary circuit provide starting TACTORS for every Allis-Chalmers 
overcoming the inertia of heavy torque and smooth acceleration. Ad- controller is based strictly on job 
crusher jaws and large fly wheels. justable time delay relays control clos- requirements. Allis-Chalmers high 
This is accomplished by means of a ing of the accelerating contactors to cut valias starters have either oil-im- 
full automatic starter having six out successive resistor banks . . . auto- mersed or air-break contactors as 
secondary accelerating steps. matically bringing the crusher to speed. standard. 


ALLIS-CHALMERS (>_ 


There are Allis-Chalmers controllers for use in every industry...starters 
for squirrel-cage, wound-rotor and synchronous motors. For starters up 
to 2500 hp at 5000 volts — check with your A-C representative, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin for Bulletin 14B6410A. 
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15 Billion kw-hrs 


Single shaft 165,000 kw turbine, 
Unit No. 12, in the Richmond 
Electric Generating Plant of 


Philadelphia Electric Company, 
Philadelphia, Pa 


Original fill of GULFOREST QUL stil in service 


in this famous turbine after 15 years 


More than 15 billion kw-hrs produced in 120,000 
hours of almost continuous service! That's a new 
power-output record for a single turbine unit, ac- 
cording to “Electrical World.” 

The original charge of Gulfcrest Oil, placed in 
service in 1936, is still in the lubricating system! 
And its neutralization number today is only .04. 

Another example of the outstanding perform- 
ance of this great turbine oil! Such a service rec- 
ord is possible because of extra refining by the 
Gulf Alchlor Process. This exclusive process re- 
moves the hydrocarbons most apt to oxidize and 
form sludge, emulsifiers, and harmful acids in 
turbine lubricating systems. 


Get this same longer-lasting protection for your 
turbines. Write, wire, or phone your nearest Gulf 
office today. 


Gulf Oil Corporation - Gulf Refining Company 


Gulf Building, Pittsburgh 30, Pennsylvania 


LUBRICATION 
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CONDUCTOR SUPPORTS, + 
CLAMPS AND FITTINGS 









INSTALL SWITCHES 





DISCONNECTING SWITCHES 


CO LCC arr. 
HORN GAP SWITCHES 
INTERRUPTER SWITCHES 


CUTOUTS AND 
THERMO-RUPTEFS 


DISTRIBUTION 
EQUIPMENT 


MULTI-ANGLE SWITCH CRANKS fitzrus 


Save Engineering and Installation Time! 


SUBSTATIONS 


Vy 


Y CHECK THE FACTS 
Tia Lea ee 


j 1. UNIVERSALLY ADJUSTABLE-Permits PE 


COMPLETE FOURTH 
BEARING SWITCH 
OPERATING aeememen wn /] 


Angular crank adjustment to within 5 HEAVY DUTY BUSES 
DEGREES of desired operating location. 


- 


2. NO WAITING FOR FINAL STRUC- 

TURAL DETAILS to order switches. KIRK INTERLOCK 
Adjustable features of crank permit SYSTEMS 
switches to be installed at any time on any 

type structure. 


: 3, RANGE OF POSITION — Unlimited. AUTOMATIC 
Fourth Bearing can be placed in any SWITCHING 
desired position on the structure. 

EQUIPMENT 

4. MORE DETAIL found in Bulletin 
is De 1405B. Send for your copy. 


i}. R&IE EQUIPMENT DIVISION 
(RAI) 


I-T-E CIRCUIT BREAKER CO. 


METAL CUBICLES 


GREENSBURG, PA. TESTING DEVICES 


When it comes to long life, no alloy in the 


Going in for Admiralty group can beat condenser tubes of 


Chase Antimonial Admiralty.* 


, Because these tubes have enough antimony, they 

yea rs of service resist dezincification. And antimony as an inhib- 
itor doesn’t affect the grain structure will not 
weaken the tube 


For more information about long-lasting Chase 
Antimonial Admiralty send coupon for 
FREE book on Condenser and Heat Exchanger 
Tubes 


CHASE WAREWOUSE STOCKS: NEW PORK. BALTIMORE 
NEW ORLEANS, LOS ANGELES. Also carried by Vinson 
Supply Ce Tulsa; Standard Brass & Mig. Co., Houston 
*U S. Pat. No. 2,061,921 

FREE CHASE BOOK discusses corrosion problems 

Ond selection of tenser and heat exchange 


tubes for al! applications 
=m eee ree Seeeeeceeeeeeeeeeeane 


Cheese Bross & Copper Co.. Dept 
Weterbury 20, Conn 
Please send me vour Free Book on Condenser 


and Heat Exchanger Tubes 


Chase i» BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENWECOTT COPPER CORPORATION 


© The Nation's Headquarters for Brass & Copper 


Position Albany?’ Cleveland Kansas City. Me New York San Francisce 
Atlanta Datias Los Angetes Philadephia Seattie 
Baltimere Denvert Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis Providence 

Chicago Houstent Newark Rochester? (tealee 
Cincionati tedianapetis New Orieans St. Louls oMce only) 


Firen 
Street 


City Stete 


~ 
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«HERE IS KEARNE { EQUIPMENT... 
‘ bs we ¥ ; : oe eee 03 = f . Me = 


gear 


} 


hy YA vies eel Sree 


¥ * 


TRIP-O-LINK 


Seats; 


JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avene, St. Lovis 10, Missouri 
Conodion Plant: Guelph, Ontario 


OOLS 





performance under every variety of 
i 
1. Heavy leof type beryllium copper 
_ spring contocts with silver overlay ot ee 
both ends of biede. 
2. lly Ultectahle te diagpetacte ter eiiy aH 
chonges in switch mounting structure. 
3. Positive current path to blade through 
blode contocts at both ends of 
switch. Hinge mechonism does not 
Write for more detailed information. Ask for 
bulletin No. 8-33. 


KEARNEY SHUNT CAPACITORS 


INVALUABLE DEVICE FOR POWER FACTOR 
CORRECTION AND VOLTAGE IMPROVEMENT 


light flicker and dimness and keeps the voltage within 
normal operating limits to prevent damage to motors. 
Kearney Capacitors feature such advantages os: 

(1) Protective Packaging, (2) Silicone Gaskets, 

(3) Askorel Dielectric Oil, (4) Hot Zinc Spray Tank. 
For additional information, write for bulletin No, 21-1. 


Designed and Built with Extra Capacity 
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JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue, St. Lovis 10, Missouri 
Canadian Plant: Guelph, Ontario 


KEARNEY Gives a little More for a little Less Through 


Engineering 
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MMe we S DEEP = aL ON 


SECTIONAL GROUND RODS 


In most localities deep grounding will provide low resistances more 
economically than multiple shallow grounds. More and more engi- 
neers are turning to Copperweld* Sectional Ground Rods for this 
deep-down protection. These superior ground rods do the job 
quickly, permanently and at low cost. 


€ Threaded bronre coupling 


Copperweld Sectional Ground Rods have a stiff alloy steel core to 
provide the rugged strength for easy driving. This core is perma- 
nently protected from corrosion by a thick, molten-welded layer of 
copper having high conductivity. No other ground rod has this 
inseparable molten-weld which eliminates the possibility of elec- 
trolytic action. 


Any of these Copperweld 
Sectione! Reds may be used 

ntermediete © 

ectron. They ore 


threaded on beth end 


Whether you drive only a few lengths by hand or penetrate the 
earth's sub-surface with the aid of a power hammer, you can do it 


As each Copperweld Section! 
Ground Red is driven, the next 
rod is joined te it by means of 
@ heavy bronze coupling, and 
the driving procedure is then 


repected. it's as simple os thet 


Made by 


COPPERWELD STEEL COMPANY 
Glassport, Pa. 


quicker, better, and at low cost with Copperweld Sectional Ground 
Rods. And at the same time, you'll get permanent and consistent 
low-resistance grounding protection against costly outages. 


*Trade Mark 


HOW TO DRIVE DEEPER 
AND AT LOW COST 


Equipped with a demountable 
steel framework supporting 
a Barco gasoline hammer, this 
truck i demonstrating that 
effective, low-resistance deep 
grounding can be accom 
plished in a simple, econom: 
cal manner with Copperweld 
Sectional Ground Rods. You 
can readily duplicate this rig 
im your own shops. Complete 
plans will be mailed to you 
upon request 


Stocked And Sold By: 


HUBBARD ax COMPANY + JOSLYN MFG. & SUPPLY. 


And All Their Distributors — 
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TRUMBULL 


New insulating material 


MAKES PANELBOARD SALES! 


The base of this panelboard interior is made of Plastisol . . . the first time 
this amazing plastic material has been used for this purpose. 

Here are some reasons for your recommending Trumbull’s new NLTQ Pan- 
elboard to your customers. 

Plastisol has very high thermal conductivity and is an excellent radiator of 
heat. Copper bus bars encased in Plastisol run 10% cooler than in open air! 


SALES POINTS THAT OUT-SELL OTHER INSULATION 


Other Plastisol advantages making it superior to all other types of insulation 
for this purpose include its ability to resist acid and alkali, high temperatures 
(not harmed at 212 F), tracking and carbonizing. It will not shrink or become 
brittle, even at minus 30 F. 

Trumbull’s Plastisol base is Underwriters’ Laboratories, Inc. approved and 
endorsed by the Electrical Council. 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 


ELECTRIC 


if 
| 
ee " 
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ANOTHER TALKING POINT ‘IS THE 
BREAKER —Trumbull’s new NLTQ 
Panelboard introduces the first plug- 
in circuit breaker with quick-make, 
quick-break operation, Other fea- 
tures: both thermal and magnetic 
protection .. . trip-free . . . pressure- 
type, silver-plated copper plug-in con- 
tacts ... afl ratings physically inter- 
changeable. Adjacent breakers are on 
alternate phases — assuring balanced 
loads and circuits. 


YOUR CUSTOMERS WILL LIKE QUICK 
INSTALLATION — Interior is mounted 
in box by compression springs... 
which permit easy release for removal. 
Springs also permit lining up fronts 
regardless of uneven box installation. 
Trumbull NLTQ panelboards with lug 
or circuit breaker mains come in ca- 
pacities up to 225 amperes in a range 
of 4 to 42 circuits. Write for Bulletin 
TEB-14, 





When electrical insulation must take a bend 
you need BH "649 to prevent dangerous 
dielectric loss and resulting product failure 
Proof of BH '64« product protection 1s 


demonstrated in the tollowing test 


To simulate actual operating conditions 
BH °649" Fiberglas Tubing 
Grades A-1l and B-1, and Varnished Cotton 


base Tubing, Grade A-1, were slipped over 


lengths of 


wire of the orresponding Awg size. The 


samples were bent to a “U" with an approxi 
mate ! radius and then baked for 96 hours 
at 221°F. Visible tailure occurred at the bend 
of the Varnished Tubing, none in the BH 


‘ ! 
6419 imples 


Here is what happened when the samples 


were tested for dielectric strength 


VARNISH on 649" 
COTTON-BASE — FIBERGLAS 
TUBING A-1 TUBING A-1 


oa 648" 
FIBERGLAS 


TUBING 8-1 
AVERAGE 


ORIGINAL 
DIELECTRIC 
STRENGTH 


AVERAGE 
DIELECTRIC 
STRENGTH AFTER 
BEND TEST 


12,200 volts 10,400 veits 6,200 volts 


1,000 volts 5,200 volts 


This is superior proof of only one BH “649” 
feature there are many others — that's 
why you'll find BH “649” in equipment that 
must not fail, whether in appliances for con 


sumer use or complicated electronic equip- 
ment 


BH ‘649° is permanently flexible. It will 
stand bending and mechanical abrasion with- 
out splitting, cracking or fraying. Resistance 
to oil, water and most chemicals is unusually 
high. Does not corrode metals. Age has no 
effect on its physical or dielectric properties 
It will not ravel when cut permanently 
rounded, it handles easily and speeds installa- 
tion, Spreads to cover knobs, terminals and 
irregular objects 


BH ‘'649" is only one of a family of elec- 
trical insulations, each designed to meet par- 
ticular conditions in service. Give us a few 
product, 
we will gladly fur- 
nish samples for testing purposes 


facts about your requirements 
temperatures, voltages 


Address. Dept. W-5 


BENTLEY, HARRIS MANUFACTURING Co. 
Conshohocken, Pa. 


©BH Non Fraying Fibergias Sleevings are Harris process No, 2393530). “Fibergias’ ts Reg. TM of Owens-Cerning Fibergias Corp. 
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COMING UP. .TEST No. 257, 253..and a NEW BENEFIT for you! 


Twenty-seven years ago an engineer closed a switch and a heavy current surged 
through a breaker. This was Test No. 1 in the Westinghouse High Power Laboratory. 
Through the years, over 255,000 tests have been made in this laboratory to prove 
every advance in Westinghouse Switchgear design. 

A documentary record has been maintained of every test in this laboratory since 
1925, to provide a fund of factual data and cumulative knowledge. Included in this 
vast file of readily available records and reports are tests of every one of the com- 
plete line of circuit breakers—indoor and outdoor, air and oil, floor and frame- 
mounted—and of numerous other products such as metal-clad switchgear, discon- 
necting switches, isolated phase bus, etc. 

Now comes Test No. 257,253 on a power circuit breaker. From the test record 
will come factual data on the operating performance of this breaker design and a 
permanent record to supplement the cumulative knowledge obtained from the 
laboratory's previous tests. Thus Westinghouse is constantly in a position to build 
improved products for your present and future requirements. 


co 
See “Electrical Proving Ground” . . . the dramatic story of the ELECTRICAL 
Westinghouse High Power Laboratory in sound and color motion | PROVING 
picture. For details see your Westinghouse representative, or write | GROUND 
Westinghouse Film Division, Box 868, Pittsburgh 30, Penna. 


Reto 


Ss 


ada eek Ad! 
LABORATORY TESTING 
CREATES BETTER 
PRODUCTS FOR YOU 





WESTINGHOUSE 
SWITCHGEAR is 


Design-Proved to 


the Last Detail 


When you install Westinghouse Switchgear you found adequate in tests duplicating the most 

are providing the swrest protection available for severe service conditions 

your system. You have assurance of dependable Knowing that your switchgear design has been 

performance because all Westinghouse Switch verified in the Westinghouse “Electrical Proving 

gear designs have been tested and verified in the Ground” is a matchless advantage. It’s one you 

Westinghouse High Power Laboratory always get when you specify . . . Westinghouse. 
Breaker designs are tested to prove their 

adequacy within their rating. The cell structure 

has demonstrated its ability to withstand the Complete information on Westinghouse 

stresses resulting from fault current. Venting of Switchgear is contained in Booklets 

B-5282 (Low-Voltage), B-5306 (Metal- 

Clad) and B-3285 (Station Cubicles) 

transtormers, disconnecting contacts—every For your copies write Westinghouse Elec 


tric Corporation, P. O. Box 868, Pitts- 
burgh 40, Pennsylvania 


arc gases, bus bracing, bus insulation, instrument 


switchgear component—has been checked and 


you CAN BE SURE...1F ITS 





In its 27 years of operation, the Westinghous« 
High Power Laboratory has given you many 
important developments such as the De-ion Grid 
As an exclusive feature of all Westinghouse oil 
breakers, the De-ion Grid answers your need for 
higher interrupting capacities and faster inter- 
ruption of line faults. 

The secret of faster interruption is the multi- 
flow principle of the De-ion Grid which produces 
an extremely high rate of deionization of the arc 
space at current zero. Moreover, this faster inter- 
ruption is accompanied by reductions in the arc 
energy and lower mechanical stresses and tank 
pressures. This makes possible the lower oil 


Westinghouse 


WESTINGHOUSE 
OIL CIRCUIT BREAKERS 


feature Exclusive 


Laboratory Developed 


De-ion Grids 


content breakers, such as the ‘‘Watch-Case’ 
breaker shown above. 

The growth and interconnection of high-volt- 
age transmission systems and high concentration 
ot generating Capacity emphasize your need for 
proved protective equipment. You can be sure 
when you specify Westinghouse Power Circuit 
Breakers. 


Complete information on Westinghouse 
Power Circuit Breakers is contained in 
Booklets 3686A (15 to 69 kv) and 
4012 (115 kv and above). For your 
copies, write Westinghouse Electric Cor 
poration, P. O. Box 868, Pittsburgh 
40, Pennsylvania. 





in the 
W estingh« use 


The development of the Type V Switch gave you 
a disconnecting device of unequaled depend- 
ability. A departure from conventional switch 
design, the Type V provided for the first time 
enclosed pole-unit parts, single-piece break jaws, 
oilite bushings and single-line high-pressure con- 
tacts—without troublesome flexible shunts 
lested at the Westinghouse High Power 
Laboratory, the new design was proved at basic 
impulse insulation levels at NEMA Standard 
short-time ratings (illustrated) for tempera 
ture rise at rated current and for operation 


under severe icing conditions. And these tests 


WESTINGHOUSE 


TYPE V SWITCH... 
Laboratory-Proved 
Leader in 
Disconnect Field! 


are the same as those which have proved every 

rating and new design in the entire Westinghouse 

Switch family. So whatever your disconnecting 

switch application may be, you can be sure of 

lasting dependable performance when you specify 
Westinghouse 


Booklet B-4726 contains information on 
all Westinghouse Disconnecting 
Switches. For your copy write: Westing 
house Electric Corporation, P. O. Box 


868, Pittsburgh 40, Pa }-60780 


you CAN BE SURE...iF irs V\ estinghouse 


WESTINGHOUSE ELECTRIC CORPORATION 
EAST PITTSBURGH, PENNSYLVANIA 
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pole-line . 
onstruction 


build with LIFE- -SPAN 


WESTERN RED CEDAR POLES 


Thgre’s @ long future ahead ahead for every LIFE-SPAN Western Red 
Cedar Pole you install! The LIFE-SPAN treatment does the en- 
tizy end-to-end pole preserving job and adds years of service to 


Red Cedar Poles are straight, strong and 
AN treatment from top to butt 
preserves the sapwood to its full depth, giving each pole com- 


LIFE-SPAN Poles because they are 
clean, easy to and safe to work on. Ask the utility 


a He prefers them because they 
, dependable service—build good 
SOLD ONLY BY THE FOLLOWING: i for his company. 


B. J. Carney & Co. 
Spokane — Minneapolis 
Schoefer-Hitchcock Co. 
sendpoint, idaho 


(Suppliers for Joslyn Mfg. & Supply Co.) 


Naugle Pole & Tie Corp. 

Chicago, Ilinois 

Page & Hill, Inc 

Minneapolis, Minnesota 

50 Church St., New York, New York 
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When you're planning pole-line construction, 
py specify LIFE-SPAN Western Red Cedar Poles. Write 


any of the companies listed for complete information. 


CONSOLIDATED TREATING CO. 





HAVING UNUSUAL PROBLEMS 
WHICH REQUIRE SPECIAL 
DESIGNS OF CABLE TROUGH 





Am RR A i= hive Sth 


” 


There are many cases where installation of cable trough creotes 
this “puzzling problem”: How should it be designed to fit o 
particular situation? 


Thot needn't cause you any Worry, though, becouse Cope is 
solving such individual problems daily. Where a Design Engineer 
is Concerned over a “perplexing situation”, all he has to do is 
outline the problem to our Engineering Staff, and the solution 
comes from us. Cope Engineers design special fittings which adapt 
the standard Troughs to your specified job. 


We offer you the services of our Engineers when special fittings 
ore required, and urge you to submit your problems to us. 


T. J. 


new Cope Cable Trough with its simplified design actually saves 


0, ‘ You will quickly discover—as have hundreds of users—that the 
you three ways: material, labor and costs. 


Request full informmtion on Cope Cable Trough from us today. 


YOU KNOW COPE BY THESE PRODUCTS T. J. COPE, INC., 711 SOUTH 50th ST. 
' PHILADELPHIA 43, PENNSYLVANIA 
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The L-M Ovalite takes either incandes- 
cent or horizontal-burning mercury 
vapor lamps. Mercury lamp is high up 
in the reflector. This, combined with 
the design of the HOLOPHANE® re- 

, fractor, results in low surface bright- 
ness and tess glare, and a broad light- 
distribution pattern as shown by the 
curves in the chart. 


New design of L-M Ovalite gives 
improved light distribution for mercury vapor 


The new Ovalite is designed for high intensity 
lighting over a wide area. The rectangular 
Alzak reflector provides asymmetric light dis- 
tribution. An Alzak deflector passes the light 
down around, not through, the lamp. Prisms 
on the house side of the Holophane refractor 
re-direct the light toward the street. Optional 
magnetic arc-control feature holds the arc in 
the optical center. 

Lower mounting height— Unlike mercury 
vapor units with narrower distribution, the 
Ovalite provides wide IES type IV distribution. 
This means that the Ovalite is effective at 
lower mounting heights of 25 to 30 feet, which 
saves pole costs and maintenance. The use of 
elevating prisms in the refractor results in low 
surface brightness and minimum glare. 


Unusuel easy-service feature— Pressure 
latches on both sides hold the glassware snugly. 
Either latch acts as a hinge when the other is 
opened, permitting service from either side. 
An exclusive L-M feature. 


Pendent or side-mounted, for either mer- 
cury or incandescent— The Ovalite takes mer- 
cury vapor E-H1, 20,000 lumens; A-H1, 15,000 
lumens; or A-H5, 11,000 lumens; or incandescent 
lamps up to 15,000 lumens series. Slipfitter 
and pendent mountings in 1 " or 2” sizes. 


GET THIS FREE OVALITE BULLETIN 
The Ovalite bulletin provides details 
on design, use, types, ballasts. Ask 
your L-M Field Engineer for a copy 
or write Line Material Company, 
Milwaukee 1, Wisconsin (a McGraw 
Electric Company Division). 


CABLES CONNECTED 


r 
DIRECTLY TO LEAD WIRES | 


PRESSED GLASS REFRACTOR 


ELECTROMAGNET— 
GASKET TO KEEP OUT = FOR USE WITH 


BUGS & DiRT [ AHI OR EHI LAMP 
/ WHEN SPECIFIED 


ALZAK ALUMINUM 
DEFLECTOR - REFLECTS 
UGHT AROUND LAMP 


SOCKET SUPPORT 
ADJUSTABLE FOR 
AHI OR Ett LAMPS 


ALZAK ALUMINUM 
9 REFLECTOR 


Note the rectangular reflector, 

the deflector, and the movunt- 

ing of lamp well up in the re- 
82 = flector. 


MATE: AL 


Stwet 


Ovalite is an L-M trademark 





Two-piece design The four blades are formed of a single piece of steel, and are held to the base 
plate by four small bolts, which simply shear off by tamping. The center hole is extruded downwards. 
This extrusion provides a bearing surface against the rod to prevent binding; it reinforces the tamping 


area; and it provides an audible signal when the extrusion strikes the base, indicating full expansion. 


iam: 


Top view Notice the additional 
area inside the center of gravity of 
two opposed blades which gives 
utmost area for increased holding 
power, without sacrificing balance 
of the anchor 


Base plate Heavy steel, with 
skirted edge to prevent deforma 
tion. A nut retainer strap welded to 
the underside reinforces the hole so 
that the nut cannot pull through 
the base plate 





Anchor closed... Notice the large 
Square tamping area, and the wide 
hinge sections which keep the blades 
from twisting if a stone is encountered 
while the anchor is being expanded. 


Edens 


Partly open .. . Arched, shovel-shaped 
blades slide into the earth with a min- 
imum of soil disturbance. Heavy ribs 
on the underside decrease friction be- 
tween blades and base plate. 


Fully expanded ... A large percentage 
of the expanded area is in undisturbed 
earth. Therefore load can be applied 
to the anchor immediately after instal- 
lation, with little danger of creepage. 


L-M’s New 4-Way Pressed Steel Anchors 
Designed for Exceptional Strength 


L-M has recently completed an 
extensive series of tests that re- 
veal exceptional strength and 
holding power in the new 4-Way 
anchors. 

These anchors are easy to in- 
stall. They have ample holding 
power above their nominal rat- 
ings. There is a generous safety 
factor in mechanical strength of 
all parts. And the cost is low! 

The design offers many de- 
sirable features. A large square 
tamping area is well reinforced 
by the downward extrusion of the 
anchor rod hole, which also pro- 
vides a bearing area against the 
rod. Arched, pointed blades slide 
into the earth without disturbing 
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it, permitting application of the 
load right after installation. 
Heavy ribs reinforce the blades 
and reduce friction against the 
base plate during expansion. Nut 
retainer strap reinforces the base, 
and keeps the nut from pulling 


through. All three sizes are REA- 
accepted. 

For details and samples ask 
the L-M Field Engineer; or write 
Line Material Company, Mil- 
waukee 1, Wisconsin (a McGraw 
Electric Company Division), 


Available in Three Sizes 


LINE MATERIAL 


Line, Cowstruction Meltnials 


Complete Coordinated Equipment for Distribution Today 


Hydraulic lift mounted on U-shaped steel frame with 
pump and pressure gauge for recording the pounds 


of pull applied to anchor rod. 


Tests at vertical and 


45° angle showed ample mechanical strength of all 
parts, well balanced against holding power. 
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prolongs the life of the cellviose insulation 


by MARTIN 1. ZWELLING, 
Chief Laboratory Engineer, 
Transformer Division, Line Material Co, 


The life of a transformer 

is largely determined by 

the life of the cellulose 

insulation, This, in turn, 

is dependent upon tem- 

perature of operation, 

formation of acids, and the length of 
time these two reactants are in effect. 

Obviously the prevention of acid by 

an inhibitor eliminates one reactant ( Fig- 

ure 1), The prevention of sludge (Figure 

2) modities the other—-temperature—by 

permitting tree oi! circulation, and thus 

keeps cellulose deterioration at a low 

rate, Surge strength and short-circuit 

strength are maintained at high levels 


throughout the transformer’s life span. 


Maintains Overload Cepacity 


Generally speaking, inhibited oil will im- 
prove overload capacity by maintaining 
the original capacity of the transformer 
over a greater proportion of its life. 
Actually, in high magnitude, short dura 
tion overloads, the temperature of the 
oil does not increase to any great degree, 
and heat affects only the cellulose insula- 
tion, But if the prevention of acid for- 
mation has protected the cellulose insu- 
lation from deterioration, the trans- 
former is better able to handle a high 
short-time overioad without damage. 


_—— CONVENTIONAL O11 


Comparison of acids formed by inhibited (ORTO) off 
and conventional transformer oils in laboratory tests. Reduction of 
ecid formation increases the life of the oll two to three times, ond 


rOmat on 


INSOLUBLE SLUDGE—PER CENT PEA CYCLE 


——_—_4—___— 
1200 


CONVENTIONAL OF 


CONVENTIONAL OL 


mmiBITEO OU 
aes orto 
° 
00 


Ccrcies 


FIGURE 2—Comporison of sludge formation in conventional and 
inhibited (ORTO) oils in laboratory tests. The prevention of sludge 
formation appreciably lengthens life of the oil and the transformer, 


and maintains high overlood capacity. 


_L-M’s ORTO'Lengthens Transformer Life 
_ and Increases Overload Capacity 


In the case of long time, low magni- 
tude overloads, the use of an inhibited 
oil such as ORTO has an even more 
marked effect. In conventional oils 
overload capacity will be decreased as 
oxidation builds up increasing amounts 
of acid and blanketing layers of sludge 
(Figure 3), By preventing the formation 
of acids and sludge, the transformer 
maintains its initial high overload capac- 
ity for a greater proportion of its life 
(Figure 4). 

Lengthens Transformer Life 

If an operator obtains a certain life ex- 
pectancy from a transformer under cer- 
tain operating conditions, life will be in 
creased with an inhibited oil under these 
same operating conditions, Or, with the 
same operating conditions and the same 
life expectancy, a certain increase in the 
overload is possible with ORTO. 


Long term tests (Figure 5) and short 





FIGURE 8—Comporotive curves show the dete- 
rioration in service of a conventional oil, an inhib 
ited over-refined off, and ORTO brand off, in 
which deterioration, when it finally starts, follows 
the same grodval curve as any high grade con 
ventional oil 
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FIGURE 7 —Typical curves showing the close cor- 
relation between the 4-year outdoor tests and 
the laboratory tests on two oils. This close correla- 
tion prevailed throughout on the various oils 
tested and in the wide variety of tests made. 


term accelerated tests (Figure 6) have 
been made which show a marked degree 
of correlation (Figure 7). These tests indi- 
cate that the inhibitor in ORTO greatly 
prolongs oil life before acid and sludge 
deterioration commences, and that after 
this deterioration starts, ORTO follows 
the same gradual curve of any high grade 
conventional oil (Figure 8), The inhibitor 
has no harmful effects, it does not react 
with any other known inhibitor, and it 
may be blended with other oils, new or 
reclaimed, inhibited or non-inhibited. 
Naturally when ORTO is blended with 
another oil a certain amount of dilution 
occurs which reduces the effective life- 
extension properties of the inhibitor to 
the extent that ORTO is diluted. The 
overall effect of ORTO can be safely 
judged from the diagram, 





FIGURE 3—Loaboratory test coil after the equivalent of about 
18 years service using a good grade of conventional oil. Notice 
the heavy sludge deposits, which have clogged oll passages, 
covsing higher temperatures, deterioration of insulation, and 
lower overload capacity. 


FIGURE 5 — Outdoor tests started some yeors ago were used os 
a basis for developing accelerated laboratory tests. These out- 
door tests were closely checked against other long time tests 
run by oil componies ond utility componies, and were corre- 
lated with laboratory procedure. 


Look at the facts! Get details on 
L-M Round-Wound Transformers 


L-M Round-Wound transformers consist of a wound core, with 
round coils wound directly onto the core, which therefore is not cut 
or unwound, and air gaps are not introduced. 

Because of the design and the long, round coils, the transformers 
offer better regulation, high short time overload capacity, high im- 
pulse level and high short circuit strength, low exciting current, 
and better loss ratios. And they are filled with ORTO, L-M’s out- 
standing Oxidation Resistant Transformer Oil! 

Get the facts from the L-M Field Engineer, or write Mr. Zwelling 
at the Transformer Division, Line Material Company, Zanesville, 
Ohio (a McGraw Electric Company Division). 
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FIGURE 4—Here is an identical coll, after operating for the 
same period of time under the same conditions except that the 
oll wos ORTO. Acid and sludge formation has been prevented; 
oll possages are clear; initial overioad capacity and impulse. 
strength have been maintained. 


FIGURE 6—I\cboratory equipment in which conventional and 
inhibited oils were tested under closely controlled conditions. 
The laboratory test permitted precise recording of acid and 
sludge formation and of deterioration of insulation, wire, and 
other parts of the transformer. 


Transformers 


Wes . 


LINE MATERIAL 


Complete Coordinated Equipment for Distribution Today 
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50 ond 100 ampere cutouts, each with 


new PND 
PVD standard duty indicating doors 
ZU ee me a hil mele 


100 and 200 ampere switch blade doors 


L-M, leading manufacturer of distribution cutouts 
presents the first fuse cutout family offering com 
plete interchangeability. 50 and 100 ampere boxes 


ire offered, each taking care of four types of services 


standard duty non-indicating doors 


Now— buy one box, with the doors you need for 
your present services. As operating requirements 
change, simply unhook the present door and hook 


on a new one. It’s a 6-second job! 


This new family saves space, time, and money in 
warehousing, installation, and operation. Safer 
too! The lineman can remove the door completely 
re-fuse, and replace it, all with the switch stick 


When door is open, all door parts are dead 


Get the Whole Story. Ask the L-M Field Engi 
neer; or write Line Material Company, Milwaukee 


1, Wis. ‘a McGraw Electric Company Division 


ing cepecity 1,200 


30 


ampere cutout 


with four 
interchangeable 
doors 


2. Stenderd duty in- 
diceting —interrupt- 
lng cepecity 1,200 


emperes 








100 


ampere cutout 
with four 


interchangeable 


doors 


6. Stenderd duty in- 
diceting —interrupt- 
ing copecity 3,000 
amperes 


; : | INTERRUPTING CAPACITIES 
L-M S INTERCHANGEABLE DOORS 


RMS AMPERES 
AVAILABLE 
New 5 ky AMPERES 


2.5 kv 5 kv 
“PND” standard duty, non-indicating 1,200 amperes 1,2 omperes 
. "PVD" standard duty, indicating 1,200 1,20¢ 
. “PHD” heavy duty, non-indicating 8,000 5,000 


Switch Blade 100 amperes continuous current rating 


1 
2 
3 
4 
dé - . 9”? 5. “PND” standard duty, non-indicating 3,000 3,000 
irs ami y 100 6. “PVD” stondord duty, indicating 3,000 3,000 
7 
4) » 
Also in 7.5 kv sizes 


4 aaeeEee man eae nr rae 200 on ssteaisin aed rating 
LM, 

Ww, Sete Oa ete than rit ome Ree TT 
able, with 50 and 100 ampere 
cutouts, each with four inter 
changeable doors Doors can 
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“PVD,” “PND,” ond “PHD” ore L-M trademarks. 








Complete Coordinated Equipment for Distribution Today 


LINE MATERIAL | 
Lightning Arresters 


Complete Coordinated Equipment for Distribution Today 


= 
TOR,” watchdog of orrester trouble, gives posi- 
e@gainst grounding feeders through damaged 
isconnecting the ground lead from the arrester. 
the operating compony records above, in 41,175 


there were 23 isolator operations, which provided 
ting service.) 


60 





SIGNAL AND CONTROL WIRING © SHOP WIRING ° REWIRING 


SIMPLEX 
ANHYDROPRENE WIRES 


For wiring installations where the use of ducts is required, you'll 
find ANHYDROPRENE Wires hard to beat for long, trouble-free service 
and economical operation. The reason? ANHYDROPRENE’S Anhydrex 
insulation and thin — but tough neoprene jacket are more than equal 
to the hazards that make short work of ordinary wires. In addition, they 
contribute to low-cost installation and maintenance. 


Take a look below at the features they provide and you'll see what 
we mean. Specify ANHYDROPRENE for your future wiring jobs and 


you'll see what they mean in more- satisfactory performance and in 
dollars saved. 


@ Flexibility 

@ Light Weight and Small Diameter 

@ Unexcelled Resistance to Water and Moisture 

@ Protection against Oils, Grease and Flame 

@ Resistance to Acids, Alkalies and Corrosive Chemicals 
@ Elimination of Braids that Fray and Rot 

@ Easy Pulling through Ducts without Use of Lubricants 
@ Molded or Stamped Markings for Instant Identification 


For more-complete information write for Bulletin 115. 


SIMPLEX WIRE & CABLE CO 


P 
Simpler -wires & CABLES 79 SIDNEY STREET, 


CAMBRIDGE 39, MASS. 
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N FWI SIX PRE-PACKAGED CO, FIRE 


EXTINGUISHING SYSTEMS TO 
NOW! FIT YOUR SPECIFIC NEEDS! 


anybody who can cut pipe can install them 


—————————————— 


HeN pen ve Trsalt on carbon clin ache 


tection agatoet trormal OCharaenabsle 


scl ane stonthar soclusteial hazard 


Kidde Standard Pak ta 4 read 


cnopinecred tire extinguishing 


lor volumes up to 6,000) cube 


ivone who ncut pipe can irontall at 
contains dependable Kicide rate 
wat detectors, cthoient Kidde Mult: 


NAME 
FiRM MAME 
ADDEESS 


cry ion 


Walter Kidde & Company of Canada, Lt4., Montreal, P. Q. 


jot morsle md automatic discharge heads 
Paks ate upyplied with cn wartlrenat perp and 
fattiny Optional wecessories inet pres 
ie trips and swatches, remote controls, 
brew Vetey 

\ chome of six sizes assutes you of the 
right prac me for your portecubar recpuane 
ments bor complete mfonmation send us 


coupon below 
| 


Walter Kidde & Company, Ine. 
KO Matin Street, Betlevitie 9, M. J. 
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solve your cable problems 
with modern, ml 
kose 


all-plastic, all-weather 


Re ee 


sash neh RE eNSD ER Gn On meen ENEnDKDeN Ee aieDenenenel 


Supervisory Control Cable 
Pilot Cable e Relay Cable 
Station Control Cable 


tae er Ansonia Ankoseal, a remarkable, thermoplastically 
aa ee ee insulated and jacketed cable, is outstanding for dielec- 
tric strength, flexibility and other important factors. It 
possesses notable flame and oil resisting qualities and 
is highly resistant to acids, alkalies, sunlight, moisture 
and most solvents. Because of its low dielectric loss in 
high-frequency transmission, Ansonia Ankoseal is well 
adapted to both radio and audio fields. 

Increasing numbers of alert utility engineers are 
using Ankoseal for Supervisory Control Cablé, Pilot 
and Relay Cable, Station Control Cable and Meter 
Cable. They consider better service records, low cost of 
installation and maintenance, and lesser replacement 
frequency of utmost importance. 

Write us today about your cable needs. 
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Forte 


“BROAD-JUMPING” FURTHER 


_ * THAN ANYONE BEFORE. 


JESSE OWENS. AMERICAN, SET A 
WORLD'S RECORD IN MAY, 1935, 
WITH A SENSATIONAL LEAP 

OF 26 FEET, 814 INCHES. 


JENKINS 


GOES FURTHER. TOO... 


GUARANTEED FOOTAGE 


You get full measure with 
every roll. Tapes up tight 
and snug to the last inch. 


NO WASTE 
All Gold Seal Friction Tape 


tears evenly, does not ravel, 
molds to uneven surfaces. 


HIGH DIELECTRIC 


Less Gold Seal Tape needed 
per job. No pinholes; one 
tape thickness insulates. 


LASTING “TACK” 


Gold Seal sticks to the job 
under toughest conditions 
of cold and moisture. 


EASY HANDLING 


Gold Seal does not peel, 
dry out or smear the 
hands in hottest weather. 


SPEEDS THE JOB 


Linemen and electricians 
prefer Gold Seal Tape. It 
saves time and trouble. 


IT’S YOUR BEST BUY FOR PLANT SUPPLY 
Specify Gold Seal Tape and save. 


FRICTION AND RUBBER TAPES 


In either 10-roll cartons or single rolls. 
Every roll sealed in cellophane, stays 
fresh. Jenkins Bros., (Rubber Division), 
100 Park Ave., New York 17. 


Jenkins Bros. also make Diamond Seal Friction and Rub- 
ber Tapes which meet ASTM and Federal Specifications. 


A PRODUCT OF JENKINS BROS. «24 »« MAKERS OF FAMOUS JENKINS VALVES 


36 
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1901 


Watthour Meters © Demand Meters ¢ 
Heavy Duty Mounting Devices 


Instrument Transformers 


— 


DUNCAN ELECTRIC MFG. CO. 
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“Jo SETWE you 


NEW PLANT 
FACILITIES 


DUNCAN'S fifty years of engi- 
neering and production know 
how — now operating in mod- 
ern facilities, under controlled 
conditions—is your guarantee 
of sound watthour meters 
and metering equipment. 


(Upper left) Mein entrance te the new Duncan 
plent ... completely cir-conditioned .. . con- 
trolied humidity. Construction by The Austin Co, 


(Above) New Duncan plant 
..- Aerial view looking toward 
Wabash Valley 


ie 


LAFAYETTE, INDIANA 
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Rain—snow—ice! Baking summer sun—bitter winter cold! Stress 
corrosion—electrolysis! These are all conditions that fastenings 
used by public utilities must meet 


Harper specializes in fastenings of alloys that will solve tough 
corrosion problems. Bolts—nuts—screws—rivets—studs— washers— 
cotter pins of brass, naval bronze, silicon bronze, Monel, nickel, 
stainless steel, aluminum 


Back of this company are 29 years of experience in meeting and 
solving tough fastening problems. Today, Harper is the largest 
company devoted exclusively to the manufacture of fastenings of 
non-ferrous metals and stainless steel. Harper engineers and metal- 
lurgists are ready to assist you in the solution of any fastening 
problems you may face. For better fastenings, call The H. M. Harper 
Company, 8205 Lehigh Ave., Morton Grove, Illinois. 


There is a Harper distributor 
near you with stocks of fasten- 
ings ready to fill your order. 


Call him for prom ae a aa 
EVERLASTING 4 FASTENINGS 


Specialists in all non-corrosive metals 
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Completion of Chis Re S Built 
NATURAL GAS DEHYDRATION CONTROL PANEL 


+++ represents a -way achievement 


OAKFORD, huge storage operation owned jointly by New of coordinated planning! 


York State Natural Gas Corporation and Texas Eastern 
Transmission Corporation, is now going into operation to 
bring an increased volume of natural gas to consumers 
throughout the area depicted here and co other distribution 
areas extending eastward to the coast. 


Ford, Bacon & Davis, Inc., well-known engineering and 
construction specialists, was selected to design and build 
the big compressor station at Delmont, Pa. The appoint- 
ment is typical of the outstanding services coordinated 
by the owners to assure completion of the project. 


When the Oakford compressing station is completed, it 
will be one of the world’s largest, with a capacity of 30,000 
H.P. One of its principal functions will be the dehydration 
of natural gas with a maximum flow of 400MMcf per 
day to a dew point of 0° or less at a pressure range of 400 
to 850 psig, through a closed cycle process developed by 
F. B. & D. engineers. To provide automatic control of the 
dehydration cycles, Russell & Stoll, in collaboration with 
Ford, Bacon & Davis, designed and built the colorful con- 
trol panel featured here. 


THE PANEL IS BUILT BY ReS 


Russell & Stoll custom built this natural gas dehydration 
control panel throughout. R & S explosion-proof en- 
closures and components were used, along with R & S 
Unilarms, pilot lights and push button stations, terminal 
boxes, fittings and other R & S equipment for Class |, 
Group D hazardous locations. The control panel was then 
sealed and tested by R & S and shipped as a single unit 
direct to Delmont, Pa., ready for installation. 


HOW THE PANEL WORKS 


Basically, this control panel acts as a nerve and brain 
center of the gas dehydration process. By remote auto- 
matic control, it actuates 37 reversing starters mounted on 
six R & S panels which are located at the pipe line cat- 
walks near the towers. These six panels control the open- 
ing and closing sequence of the motor operated valves 

on a predetermined operating cycle. 

On the multi-colored face of the control room 
panel, you will note six symbolic towers. Each 40] Span 


2 oY, Youhgatown ”” 
has its own outgoing conduits, as shown at i Ses mpdel| 
eet aa Cute 
ence o 


the bottom of the panel, forming the inter- 

wiring connections to the valve motors and aoe 
motor starter panels. Each has its grouping : gg | 
of pilot lights, which by their color and lo- 

cation when illuminated, indicate the opera- 

tion then taking place 

The colored flow lines . . . the graphic 
outline of the compressor equipment . . . and 
the illuminated pilot lights of a specific cycle 

. all reveal the opening and closing sequence " 
of the 37 motor valves and the flow changes of the °%. : . we Ofer N.Y Natural Gas 

— _ silent Corp. termnory served 
gases through the towers. The drying, heating or cool- ” lester, by the Panel 
ing cycles are designated by the yellow, red and blue flow 
lines respectively. 

A complete cycle of operation is four hours of drying, 
two hours of heating and two hours of cooling reactiva- 
tion, in continuous sequence. At any time, four towers are 
being used for drying, one tower for heating and one 
tower for cooling 


q LiFT UP 


The back page of this insert shows the 
manner in which R & S equipment and com- 
ponent units were installed on the rear 
side of the panel. 
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abi OO ae Control Panel 
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a Fe 
Six R & S custom built motor starter panels, identical to 
the one shown here, mount 37 across-the-line reversing 
starters and circuit breakers to control the opening and 
closing operating sequence of the motor operated valves 
These panels are all located on the pipe line and cat 
walks near the towers of the Oakford compressing sta 


tron and are interwired with the natural gas dehydration 
control room pancl 


1902-1952 
RUSSELL & STOLL COMPANY, INC 


aU) aE 


eh BUILT 


This is the “working side’’ of the natural gas dehydration control 
panel Russell & Stoll custom built for the Oakford st ze Opera- 
tion. Note the efficient functional group arrangement of all the 
R & S enclosures and components applied within the confines of 


the | unel space 


The illustration provides impressive testimony to the kind of 
rugged quality and precision manufacture R & § builds into hun 
dreds of panels of every size and type, every year. Also, it typifies 
the variety of uses for which the complete line of R & S electrical 
specialties are specified today. And it emphasizes the widening 
scope of services we are rendering to the petroleum, chemical, 
utility and other fields of industry in this Golden Anniversary Year 
of the founding of the Russell & Stoll Company 


But more than chat, it proves the adaptability of the Russell & 
Stoll organization to produce any kind of panel or panclboard for 
any kind of hazardous location. Moreover, it’s an adaptability that 

un utilize many standard R & S equipment units as packaged” 
nponents of standard or custom buile panels a faster, easier 
onstruction method that eliminates the delays of costly “special 


sign equipment 


If you are concerned with the proper application of explosion- 
proof equipment to eliminate dangers to life and property in the 
wiring systems of your hazardous locations, why not investigate the 





R & S individualized approach to specific problems. Write us today 


+» 125 BARCLAY STREET, NEW YORK 7, N.Y. G-1 


FWRI 


This NEW INSTRUMENT Offers 
Greater Convenience in Field Use 
MEGGER® LOW RESISTANCE OHMMETER 


This most recent addition to the Megger 
family of electrical resistance measuring 
instruments is a general purpose type with 
self-contained power supply. The set is 
available in two models, both having the 
same ranges of 0 to 1000 and 0 to 10,000 
microhms. Model 1B carries batteries and 
Model IR has a built-in rectifier which 
plugs into any ordinary lighting circuit 


outlet. Ample space is provided for the 


storage of all necessary leads and prods 
in a compartment of the same case 


The complete unit, with either battery 
or rectiher weighs only about 19 pounds, 
It is, therefore, easily portable and con- 
venient to use in the field 


Write for Bulletin 24-46 EW which 
describes these new instruments com 
pletely. 


Schematic diagram of electrical connections for the Megger Low Resistance Ohmmeter 


JAMES G. 


Se BASCTRICAL VEST 
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BIDDLE Co. 


1316 ARCH STREET 


PHILADELPHIA 7, PA 


bee oe Oe OOOO OO ROSE eee eee eeeeee 


BIDDLE 


Dustraument Wews 


“CABLE-FAULT 
LOCATING PRACTICES 
IN PHILADELPHIA” 


That is the title of an article which 
appeared in a recent issue of Electri 
Light and Power Magazine It was written 
by R. S. Diggs, Assistant Superintendent, 
Service Maintenance Section, Philadel 
phia Division, Electric Transmission and 
Distribution Department of the Phila 
delphia Electric Company 

Mr. Diggs discusses the three methods 
of locating cable faults used on his com 
pany's underground power systems, the 
a-c method, the thyratron, and the im 
pulse method, 

We have obtained a limited supply of 
these reprints and will be glad to supply 
them to interested individuals so long as 
the supply lasts. Check Bulletin 65 PI 
EW on the coupon below 


USERS FIND BIDDLE 
TTR SETS INDISPENSABLE 


There have been a lot of mighty fine 
things said about our Transformer Turn 
Ratio Test Set in the two years we have 
been producing them. But nothing we 
have heard compares with the comments 
we have been hearing lately. 

Since the announcement of Model 3 
we have had requests for modification of 
several earlier models. It is gratifying to 
receive comments like: 

“We hope that the change-over 
will not require too much time as 
this instrument is in daily use on 
our test floor.” and 

‘Our instrument is used con- 
stantly by the testing department 
and is such a timesaver that we 
want to have it back in service as 
soon as possible.’ 

We would like to quote all the things 
that have been said about this unique 
instrument but space does not permit. 
We urge those who have not investigated 
the TTR Set to do so by writing for Bul- 
letin 55 EW which describes it in full. 


- 


James G. Biddle Co 
1316 Arch St., Philadelphia 7, Pa. 


Gentlemen: 
Please send me items checked: 


24-46 EW 65 Pl EW 55 EW 
NAME 
JOB FUNCTION 
COMPANY 


ADDRESS 


Seow o cows cose eo ec eeeeeeeeese 
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EXPANSIBLE FIRESAFETY 


_ from a single LOW PRESSURE CARBON DIOXIDE storage tank 


+ When expanding your plant, you can't afford to wait for 
additional fire protection... you need the proper amount 
at once. However today, material priority regulations 
slow you up considerably ...these delays hold back vital 
production and resulting revenue. Install a C-O-TWO 
Low Pressure Carbon Dioxide Type Fire Extinguishing 
System in your plant now and new construction to come 
will be firesafe from the start 
With a C-O-TWO Low Pressure Carbon Dioxide 
Type Fire Extinguishing System, simple piping, run- 
ning from one centrally located storage tank, instantly 
transports clean, non-damaging, non-conducting carbon 
dioxide anywhere in the plant area...to flammable liq- 
uids, electrical equipment, storage spaces, manufactur- 


ing processes and record vaults. Fire at any protected 
location is extinguished in seconds with an absolute 
minimum of expense and interruption. 

Future plant expansion is quickly and economically 
provided for by initially installing an oversized low 
pressure carbon dioxide storage tank...capacities range 
from one to fifty tons. Discharge facilities can be either 
manual mechanical, manual electric, automatic mechan- 
ical, automatic electric or a combination of these...all 
are easily extensible at a later date. 

Don't take chances with future delayed installations; 
secure the benefits of highly efficient fire protection engi- 
neering today...our extensive experience over the years 
is at your disposal without obligation. Get the facts now! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 + 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
Affiliated with Pyrene Manufacturing Company 
MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 
Sqveer-Grip Carbon Dioxide Type Fire Extinguishers * Dry Chemical Type Fire Extinguishers * Built-in Smoke and Heat Fire Detecting Systems 
Built-in High Pressure and Low Pressure Carbon Dioxide Type Fire Extinguishing Systems 
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Penta treated fir poles, unshaved—full length treating tank 


Accurately controlled temperatures of heat 
transfer oil for maximum penetration and 
retention of preservative in Western Pole 


species. 


The BELL organization, in keeping with its Progressive Policy of advance- 
ment in facilities and methods, again makes a notable forward step with a 
new type of heating system. 

Thermostatic control is now provided in all phases of the treating procedure. 
This specially developed BELL system. in adding new advantages and 
highest quality results, operates in combination with BELL’s own “con- 
stant circulation of preservative” method. 

Installed at BELL’s Minnesota Transfer Plant. this system employs heat 
transfer oil as the heating medium. It provides a better distribution of 
temperatures throughout working preservative solutions, cleaner treated 
poles, and full, even penetration. 

BELL Poles-—known for their excellence of appearance and for quality that 
assures maximum service life. now set a new high standard in all around 
quality. 

BELL affords a dependable source for transmission and distribution poles— 
get the benefits that BELL’s new laboratory precision treatment makes 
possible. 


RT ed aa ae 


S208 LUMBER & POLE CoO. 


Ufo re 4, Le 
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WHEN IT COMES TO DEPENDABLE ELECTRICAL PROTECTION 
FOR DISTRIBUTION SYSTEMS, IT PAYS TO... 


v 


138kV Brown Boveri Air Blast Breaker. A large 
number of these and similar breakers for 
voltage up to 230 kV are on order and in 
service in both the U. S. A. and in Canada. 


a and Quality, price and delivery, are the real reasons why Brown 
Boveri Outdoor and Indoor Air Blast Breakers should be installed in modern 
distribution systems. W RITE FOR DATA. 


ile. BUY BROWN BOVERI AIR BLAST BREAKERS 
HI «+-for Performance and Quality! 


BROWN BOVERI CORPORATION 
19 RECTOR STREET, NEW YORK 6, N. Y. 
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Save the cost of duct systems!...with the most 
dependable Parkway Cable you can buy! 


ROEBLING'SS research staff is continually working 
at the job of product development. Our manufac- 
turing facilities and techniques are constantly im- 
proved. That's why our Parkway Cable for dis- 
tribution and general power supply circuits is 
today even more dependable than ever before. 
Roebling Parkway Cable saves money right from 
the start because it is buried directly in a shallow, 
low-cost trench. It is made in single and multiple 
conductor — solid or stranded —in a range from 
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600 to 5,000 volts... furnished with metallic armor 
or a non-metallic Roeprene sheath, depending on 
the physical protection required. Types that pass 
all C.A.A. requirements for Specification No. L-824 
for airport lighting are also available. 

Large quantities of Roebling’s full line of electri- 
cal wires and cables are needed in the rearmament 
program. We and our distributors will do every- 
thing possible, however, to meet your requirements. 
John A. Roebling’s Sons Company, Trenton 2, N. J. 
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Tyre Ys 
Unflanged junction box 
with cover. Flush or 
Surface mounting. 


TYPe YW 
Weatherproof pull box. 
Complete with one- 
piece rubber gasket and 
hinged cover;surface 
mounting. 


TYPE YE 


Explosive resisting 
junction box designed 
in accordance with 
Underwriter's Labora- 
tory requirements. 
Cover and flange are 
accurately machined 
and correct bolt spac- 
ing provided. Flush or 
Surface mounting. 


TYPE YF 


Flanged watertight box 
with cover complete 
with rubber gasket. 
Flush or Surface 
mounting. 


When you specify O. Z. Cast Iron Boxes for industrial, 
railroad, airport, oil refinery and other heavy-load cir- 
cuits, you specify the best. Cast from close-grained, grey 
iron, these sturdily constructed boxes are accurately 
machined to your requirements and then hot-dip gal- 
vanized to provide maximum corrosion resistance. 


No matter what the operating condition . . . explosion 
resisting, watertight or weatherproof . . . you'll find a 
box to fit the job in O. Z.’s complete line. All boxes can 
be supplied with or without bosses or mounting lugs 
and are drilled for conduit entrances as required. 


For detailed information on O. Z.’s Cast Iron Boxes as 
well as 150 other electrical fittings, write for our catalog. 


CAST IRON BOXES 
SOLDERLESS CONNECTORS 
CONDUIT FITTINGS 

CABLE TERMINATORS 
GROUNDING DEVICES 
POWER CONNECTORS 


Buy 0.2. and you'll see why Engineers say, 
"They're OK lf They're 0.2.” 


ELECTRICAL 
b " MANUFACTURING 
i “Fy COMPANY. INC. 


262 BOND STREET BROOKLYN 2,N.Y 
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tere are 4 reasons why CnGIMEEIS 


say Hperlore CSP is better! 


ARRESTER 


catered "\ SIGNAL LIGHT ANO 
TANK DISCHARGE a & BREAKER HANDLE 
GAP > SIGNAL LIGHT 
: Pa ts 


BUILT-IN ECONOMY! COMPACT DESIGN! 


Lightning arresters, internal 


a All Moloney Distribution Trans- 
fuses and secondary circuit 


formers, whether conventional or ~ 


breakers integrally mounted, pro- 
vide complete protection against 
lightning, short circuits or over- 
loads. Installation costs are re- 
duced and transformer burnouts 
become extreme rarities. 


CSP, are of HiperCore Design © 
which most effectively takes ad- 
vantage of the high permeability 
of cold rolled, oriented grain sili- > 


con steel. This smaller, more effi- © 


cient core-and-coil unit makes 7 
possible a much smaller and lighter 7 
GREATER RELIABILITY! transformer than any other method 7 
of construction. Compactness and © 
Overload is automatically re- lighter weight result in greater ease 
vealed by an indicator light. If of handling, storing and installing. 
the load becomes excessive, the 
secondary breaker automatically 


opens before serious damage oc- Were GC PPO OC FCQASOMS 


curs to the transformer insula- 


tion. Service is quickly and easily Improved Short-Time 
restored by means of a hook stick. Overload Capacity 


SUPERIOR PERFORMANCE! Surge-Proved Core-and-coil @ 


Design 
HiperCore design produces a ° 


transformer with better voltage . 

regulation and better all-round High Short Cireult Strength 
system performance. Its lower 
impedance means that secondary 
voltage flucuations, due to sud- 
den or intermittent load changes, 
are reduced. Secondary voltages Sealed Tank Construction 
may be maintained at a higher 
level resulting in improved per- 
formance of the connected load. 


Low Temperature Gradient 


Positive Action Tap Changer 


mesa-@ 


BETTER PTT Les 


MOLONEY ELECTRIC COMPANY we Nii: RELIABILITY 


et 
Manufacts sof Power Transformers + Distribution LESS PY a Gabe 


lransformers «+ Load Ratio Control Transformers 


Step Voltage Regulators « Unst Substations 
SALES OFFICES IN ALL PRINCIPAL CITIES + FACTORIES AT ST. LOUIS, MO. AND TORONTO; ONT., CANADA 
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You get these advantages with 


ome Aluminum 


3 BIG REASONS... 


Why you are bound to save money with Rome Aluminum Self- 
Supporting Service Drop Cable and Rome Aluminum Line Wire... 
lower purchase cost .. . lower installation costs . . . longer service life. 


Lower purchase cost... Depending upon the service involved, aluminum conductors cost less 
today. 


Lower installation costs... Aluminum’s lighter weight means easier and cheaper handling. . . 
in many instances permits longer spans with fewer poles. The simplic- 
ity of Rome’s Self-Supporting Cable construction means increased 
savings through cheaper hardware and ease of installation. 


Longer service life... Aluminum has proved itself as a long-life conductor material. RoPrene 
(Neoprene) as well as RoLene (polyethylene) as either insulation or 
covering has exceptional resistance to sunlight, moisture, corrosive 
atmospheres and abrasion. With no braids to rot and festoon, re- 
placement is minimized. 
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Rome Aluminum Self-Supporting Service 
Drop Cable i regularly supplied with two Ro- 


Prene (Neoprene) insulated power conductors of 
solid aluminum, spiralled around a bare neutral 
messenger of ACSR (aluminum conductor steel 
reinforced). This time-proven construction pro- 
vides high strength, simplicity of installation. 


Rome Aluminum Line Wire is available 
with covering of RoPrene (Neoprene) or RoLene 
(polyethylene) as specified. Here is low cost 
Line Wire having ease of handling, as well as 
long, non-festooning service life. Uniformly 
small diameters provide neater appearance, 
plus reduced wind and ice loading. 


It Costs Less to Buy the Best 


ALUMINUM 


q 


ROME CABLE CORPORATION, ROME, N.Y., AND TORRANCE, CALIF. 
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alve Arresters Establish 
Record of Efficient Protection 


nds of Crysta! Valve Arresters 
ventilated spark gap type have 
magi m unsurpassed performance for 
gore than 16 yeors on distribution 
ms both here in the United States, 
and in foreign installations. Careful 
service checks indicate a performance 
record of almost 100% under a wide 
variety of service conditions 
This outstanding arrester provides 
split-second protection The spark gap 
vents, an important design feature, 
permit movement of the air in and out 
of the spark gap housing, and circula- 
tion within the housing. This prevents 
accumulation of moisture, protects 
gap elements and housing interior 
from corrosion 
Other features include: glass 
housing for the gap structure 
on arresters that operate at the 
higher voltage ratings—inspec 
tion made easy, multiple arc- 
ing unit with smooth discharge 
surta es high speed operation 
Oxidized silicon carbide valve 
element assures low IR voltage 
drop, high surge discharge 
capacity. Available in five volt 
age ratings 
Crystal Valve Lightning Arres 
ters offer complete protection 
and service that lasts 


Write Dept. 1709 today for new 
foider describing in deta:! Crystal 
Valve Ventilated Spark Gop Ar 
resters. Ast for No. 433 


ELECTRIC SERVICE MANUFACTURING CO., PHILA. 32. PA. 


CRYSTAL VALVE 


LIGHTNING ARRESTERS 


What Makes A Good 
Spark Gap Assembly? 


by 
j. R. McFarlin, Vice President 
ELECTRIC SERVICE MANUFACTURING CO. 


Spark gap assemblies of valve type 
lightning arresters are vitally important 
elements of the arrester, they ordinarily 
consist of a series of individual gaps 
formed from electrodes separated by in 
sulating spacers, and properly assem 
bled on an insulated support; the 
number of individual gaps and their 
sparkover value is dependent on the 
voltage rating of the arrester; such as- 
semblies may appear to one to be simple 
and ordinary structures but have you 
ever given thought to some of their 
technical aspects’ 

For instance, do you know why brass 
is ordinarily used for spark gap elec- 
trode’? The reason dates back to 1892 
when Alexander Wurts published re 
sults of his classic experiments on non 
arcing metals for spark gap electrodes; 
Wurts found that the best non-arcing 
properties were found to exist in the 
metals covered by Group 2 of Men- 
deleff's “Periodic Arrangement of the 
Elements" — beryllium, magnesium, cal- 
cium, zinc, strontium cadmium, barium, 
mercury, radium; obviously zinc was 
the most practical. Zinc itself has too 
low a fusing point to be satisfactory as 
a gap element, so it was alloyed with 
copper, the alloy was found to be highly 
satisfactory and as a result, from about 
1892 to the present day, practically all 
valve type arresters have had spark gap 
electrodes made of brass 

Many other factors enter into the de 
sign of efficient spark gap assemblies 
zinc content of brass used, its hardness, 
shape of electrodes and discharge sur 
faces, accuracy of electrodes and spa 
cers, inter-electrode capacitance, grad 
ing, sparkover characteristics—all of 
which are important in this element of 
the arrester 

Why do Crys 
tal Valve light- 
ning arresters use 
the particular 
gap assemblies 
they do” Back in 
1916 this Com 
pany designed a 
spark gap unit, 
many millions of 
which have been 

used in various types of arresters since 
that time. The electrodes were circular 
in shape and made of brass; the arcing 
surfaces were somewhat flattened and 
smooth; they were used as single gaps 
and in multi-gap assemblies; in 1916 
electrode spacers and supports were 
made of molded plastic—since 1926 
they have been made of steatite, in 
1916 and to date raanufacturing toler 
ances on all parts have been held to 
exceptionally close limits 

Since their development in 1916 con 
siderable research has been done in at 
tempts to improve the excellent char 
acteristics of these electrodes and 
assemblies. Result? The spark gap 
structures used in Crystal Valve arres 
ters of today are fundamentally the 
same as were used in arresters of our 
manufacture some 35 years ago and are 
one of the components responsible for 
the oustanding performance of these 
arresters over a period of some 26 years 


(Advertisement) 
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in Aluminum to Aluminum and 
Aluminum to Copper Connections 


FLIP-ON TAP CLAMPS 


over six million now in service 


Accurately gaged threads and spacers always work smoothly — snug-up 
tighter, then stay tight-while large bearing surfaces protect the conductors 
from damage. All parts are accurately heat treated. Their lighter construc- 
tion of aluminum alloy reduces vibration fatigue. Where dissimilar conduc- 
tors are used, thick aluminum spacers are copper faced for best protection 
against corrosion. Spacers accurately align conductors under screw press- 
ure so that the joint gets the full benefit of direct (1.1 ratio) pressure 
Reliable’s accent on accuracy assures quick and easy installations — — — 
rugged, Reliable performance. 


ee 
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1. Precision dies and faultless 
equipment produce rugged body 
— wall slots are accurately paral- 
lel for easy, reliable pressure- 
clamping. 


2. Exact manufacturing techs 
niques assure these carefully ene 
gineered spacers give firm, reliable 
connections — without damaging 
conductors 


| 


3. Nut is staked in body before 
tapping. Four full threads are con- 
tinuous. Aligning fixture insures 
accuracy of direction. Pressure on 
conductors is directly under screw 
in opposite directions (ratio 1:1). 


4. Accurately controlled electric 
furnaces bake long life and reli- 
ability into this tough aluminum 


POWER-LINE CONNECTORS 
AND 
CONSTRUCTION SPECIALTIES 
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An important splice in progress on a 34 
100 MOM. 26.400 V shielded paper 
be bor Public Service Elec 


Ver ran splicers mn the I ‘nderground 
Department Lhe Natwar eplicing hits 
hex stise they provide exa thy the right 
nuniber tr ov tape cut to 


proper lengths and widths, and exact 


quantities wer materials required | ublic Service is working around the 
lor the je wineers and foremen 3 

' ; clock to provide adequate service for one 
like the s bs s¢ they give close 


quality control” of the splicing oper of the fastest growing areas in the coun- 


ation, with a minimum of waste and | : | Is th 
rae” try. Long range planning demands that 
spoilage 


additional facilities to meet the increas- 


ing load be built on a permanent basis 


For this reason, extreme care is exercised in the selection of equipment and 


Natvar Products materials for the expansion program. Natvar splicing kits, made up in units 


for various sizes and types ol cable speed underground splic ing because of 


Vernished combric—straight cut and bies . 
Vernished cable tape their convenience and insure uninterrupted service because of the uniformly 
Varnished convos high quality of the materials 
Varnished duck 
Vernished wit 
Varnished special rayon . . 

acteristics, and are dependably uniform, no matter where or when purc hased 
Varnished Fibergios cloth . 
Silicone coated Fibergies They are available either from your wholesaler's stock or direct from our own. 
Vornished popers 


gt NATVAR CORPORATION I 


Extruded plastic tubing ond tape FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
Extruded plastic identification markers TELEPHONE CABLE ADORESS 


Ask for Catalog No. 22 RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 
221 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 


All Natvar flexible insulations have excellent physical and electrical char- 
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DUAFUEL UNITS TAKE OVER 
BULK OF LOAD FROM 
OIL BURNING ENGINES AND 
PURCHASED POWER: WILL BOOST 
PROFIT $50,000 A YEAR 


Two new Nordberg Duafuel engines 
installed in the Las Animas Munici- 
pal Light & Power. plant at Las Ani- 
mas, Colorado are already setting an 
enviable record of service. Since the 
engines were installed late in 1951, 
plant capacity has been tripled and 
an era of low production costs and 
high profits has been introduced. 
Now — for the first time in its 10 
year history, the Las Animas plant 
is capable of carrying the city’s de- 
mand, independent of purchased 
power. Cost studies indicate that 
there will be an increase in electric 
department profits of $50,000 a year. 

The Nordberg installation com- 
prises one 1610 hp supercharged unit 


and one 1165 hp non-supercharged 
Duafuel engine. Both are four-cycle 
engines with eight cylinders of 16” 
bore and 22” stroke, developing 
rated horsepower at 327 rpm. Capac- 
ities of the engines are respectively 
1130 kw and 735 kw. 

Las Animas acquired its municipal 
power plant in 1941 from a private 
utility serving the area. The city 
then installed in the power house 
3 Diesels, with sea level ratings of 
450 hp, 375 hp and 225 hp giving 
Las Animas an effective capacity of 
less than 750 kw. Peak load origi- 
nally was 600 kw and rose continu- 
ously year by year to finally reach 
1200 kw in 1950. 

This meant increasing pete 
on the utility company and entailed 
ever larger demand charges plus the 
cost of purchased power. Concur- 
rently fuel prices and other operat- 
ing costs were rising and in 1950 
the 2,883,000 kwh purchased cost 


$37,228.02 or 12.91 mills per kwh. 
The oil-burning engines produced a 
net of 2,267,680 kwh sas deduct- 
ing plant use) at a total cost of 
$35,506.04 or 15.66 mills per kwh. 

With demand on the utility 
approaching the capacity of the 
existing transmission line, a survey 
developed that the best solution was 
plant expansion and utilization of 
available natural gas. With the in- 
stallation of modern Nordberg Dua- 
fuel engines, using fuel costing less 
than 4 mills per kwh, it is now 
calculated that total generating costs 
at Las Animas will be only 6.6 mills 
per kwh. 

Here is one more outstanding ex- 
ample of the ability of Nordberg 
Duafuel engines to slash power gen- 
eration costs. 

Nordberg engines are built in a 
wide range of types and sizes from 10 
to over 10,000 hp. Write for details, 
outlining your power requirements, 


NORDBERG MFG. CO., Milwaukee, Wisconsin 
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DIESEL ENGINES 


with BENJZAMINS complete line 


there is no trouble at all getting 


Task Matched Lighting |nstallations 


In the 400-page Benjamin Catalog, you'll 
find just the lighting equipment you need 
to provide lighting that is matched to 
the task. 


No need wasting time trving to locate a 
source for this or that special unit . Oo 
figuring out an acceptable substitute. If 
the unit is needed in industrial and util- 
tarian lighting... you'll be sure to find 
itin the Benjamin Line! 


You'll be sure to find that, not only is the 
unit you select correct in lighting design, 
but equally important, it is designed for 
extra long life operation under the special 
operating conditions for which it is in- 
tended. Whether it be for ordinary indus- 
trial use, installation in corrosive, dusty 
or ¢ xplosive atmospheres, for indoor light- 
ing or outdoor... the Benjamin Unit 
Sdesigned for the task can be depended 
Pupon to meet highest expectations for 
‘finest’ performance.— Benjamin Electric 


Mfg. Co., Dept. K, DesPlaines, Il. 


“VAPOLETS” 


Bor locations with atmospheres containing 
Poosture, non-hazardous dusts or vapors 
Available 
D.. 

Ang The 
vay } 


Bias 
ful 


EXPLOSION-PROOF 


For locations listed by U. L. as Clase 1, 
Group C and D hazardous locations 

For lighting locations involving ex; 
atmospheres or explosive inflammable d 
there is a complete line of Benjamin Exy 
sion-Proof Units, available in a « 
reflectors, Dome, Flat ¢ 

rical Angle; als t 


“STEELITES” 


For locations where keeping lighting levels 
up and upkeep down is a real problem 


An armored clad unit consisting of speci 
designed alzak aluminum reflector ¢ 

in a protective steel housing and a hinged 
tempered glass cover which seals aga 
dust, moisture and corrosive fumes 


For c 
gousnery 


56 


“MAGNA-FLO" SYSTEMS 


vide Over 00 Combination 


ae 
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"“VAPOR.-TITE” FLUORESCENT 


For lighting locations where excessive 
amounts of non-combustible vapor or dust 
are present. 


Approved as vapor tight by U. L., a one 
piece porcelain enameled unit with hinged 
glass cover and easily accessible control 
equipment. Available in standard and angle 
mountings; also Plexiglass covers 


“ELLIPTO-LITE”’ 


Most popular type floodlight ever designed 
for outdoor and protective flood-lghting 


For protective floodlighting of factory yards 
and grounds and for lighting outdoor work 
areas. A procelain enamel floodlight with 
auxiliary inner aluminum reflector; avail- 
able with a removable hood construction, 
lowering attachment, choice of mountings 


“TURNLOX” 


Detachable Hood Construction available 
with 7 types of Incandescent Reflector 
L nits to speed maintenance and cut costs. 


Permits removal of lamp and reflector as one 
unit for cleaning on floor or at bench. 
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Advanced 69-kv Protection 


Pe PUM on cic cl ecTRIC 
—e 


Ps Type JE-42 
_ 69-kv Oil Circuit tani ae we = : Frame-Mounted 


™ Breaker stands 
guard at prominent 


Western substation 
ELECTRICALLY ana 
MECHANICALLY TRIP-FREE 
IN ANY POSITION 


a 


NEMA and ASA STANDARD 


Continues Interrupting 


1,000,000 kv@ 


1,500,000 kva@ 
2,500,000 kva_ 


69 kv 


(Also other styles 
7.5 to 2H kv 


600 amp 
1200 amp 
1200 amp 


z= 
20 
3 
0% 
26 
-. € 
wa 


Arc Tips 
Separate 
Closing Coil 

Energized 


+4: Fully Closed . 


ne 


Arc Tips" 


Fully Open EBD! 


ee: ere 


At right: Blade-Travel Diagram 
tanks filled with oil 


Open and immediate reclose shown at 
left of chart. Note full opening. Nor- 
mal close shown at right. Dotted alter- 
nate shows start of opening after 
closing against fault. 


. Blade Travel 


60-cycle basis 


Pere STS Peete keene sees 


HE APPLICATION Engineer needs only to 

glance at the blade-travel chart of the Pacific 
Type JE-42 to know that here is something special 
and out of the ordinary in 69-kv breakers. 

The fast opening and reclosing holds system 
disturbance to a minimum in the case of both tran- 
sient and permanent faults, and the fact that re- 
closing is from fully open position assures no im- 
pairment of insulation during the critical surge 
time that follows an interruption caused by repeti- 
tive lightning. 


The short normal closing time as well as the 


reclosing time is maintained constant regardless 
of variation or loss of control voltage. Conse- 
quently when closing against fault there can be no 
slow drift-in of blades which might result in elec- 
tromagnetic blow-back of blades far enough to 
open the a-auxiliary switch in the tripping circuit 
before the relays can operate. Simmering ares are 
thereby avoided. 


The interior construction also exhibits other ad- 
vanced features that contribute to reliability of 
operation, as well as to ease of adjustment and low 
maintenance cost. Catalog 550 tells about them. 


PACIFIC ELECTRIC 
" MFG. CORPORATION °* 


SALES OFFICES or AGENCIES 


in PRINCIPAL CITIES 
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Why let electrical contact assembly snag your production? 
Call on 


MALLORY 
Contact Assembly Facilities 


You can save time, money and effort by turning 


to Mallory for 


your electrical contact assemblies. 


This contact assembly for an electrical power 
control ws an example of Mallory ability in design 
refinement and production economy. The con- 
tacts must break heavy currents without sticking 


fhe contact arm needs low electrical resistance, 
uid must withstand repeated impact without dis- 
torting. And the complete assembly must be pro- 


duced at reasonable cost 


Mallory 
= Etkonite 
Contacts 
Through the use of Mallory Elkonite® contacts... 
high-strength Mallory copper-base alloy for the 
contact arm special Mallory brazing methods 
Mallory designed and produced an assembly that 


met all requirements of dependability and economy. Mallory Alley 


Contect Arm 


EXPECT MORE... 
GET MORE FROM MALLORY 


ing vour own electrical Production of complete assemblies in Mallory’s 


pay you to investigate the recently expanded plant relieves you of all problems 


Assembly Engineering. You of purchasing, stocking, and fabrication of component 


wluce the right contact at parts and sub-assemblies. The finished assemblies 
ents receive the atten delivered to your plant are backed by Mallory’s single 
who have pioneered the responsibility, extending all the way from raw mate- 
ly 


razing techniques and rials to final inspection 


ipplicable to contact Write to Mallory today about your contact assembly 


problem. 


snada, made and sold by Johnson Matthey and Mallory, Led. 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


r 


M PR MALLORY €CO inc SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L 0 E Electrochemica!l—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


MALLORY & INDIANAPOLIS 6 INDIANA 
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American Blower . . . a time-honored name in air handling 


Look at the almost total absence 

of fly ash from this stack. 

This is due to an American Blower 
Fly Ash Precipitator. On a given 
application, as the load falls off 

and fly ash becomes harder to catch, 
this precipitator automatically 


maintains a higher efficiency than any 


other collector of mechanical type. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division ot Amemscas Rapuaroe & Standard Savitary cosroasrion 


AMERICAN-STANDARD * AMERICAN BLOWER + ACME CABINETS + CHUPCH SEATS + DETROIT LUBRICATOR + KEWANEE BOWERS + ROSS HEATER + TONAWANDA IRON 








American Blower ...a time-honored name in air handling 


ee 


re li 
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SIROCCO INDUCED DRAFT FAN 


Memo to Power Plant Men: 


You can handle more gas per revolution at lowest 


tip speed with Sirocco Multi-Blade Fans than 
with any other type. Designed and proportioned 


especially for induced draft work , their operating 


characteristics make them particularly 


adaptable to your modern power plant needs . 
AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Divison ot Ampaicay Raoraror & Standard Savitary conroaarion 





AMERICAN-STANDARD * AMERICAN BLOWER + ACME CABINETS + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOWERS + ROSS HEATER + TONAWANDA IRON 





BUT THIS 


Corning’s FOTA-LITE gives you 


louvered light without the “egg crate” effect 


spamapdineses “SA CESARTS ES 


Dust-catching louvers reduce the efficiency and mar the beauty of louvered 
lighting installations, but with Corning’s FOTA-LITE, there is no 
such problem. The louvers are actually part of the glass itself presenting 
a smooth, flat surface that can be wiped clean quickly 
Thousands of tiny opal louver cells permanently embedded in 
its 4%” thickness diffuse light evenly at normal viewing angles giving 
the glass the appearance of plain opal. Vertical light is practically unrestricted. 
Nor color-selective, FOTA-LITE transmits the true color of the 
light source . . . gives unusual light quality. 


: 
/ 
' 
; 


FOTA-LITE is strong, light in weight, and free of warpage. It is ideal 
for enclosed fixtures, totally luminous ceilings . . . wherever 
louvered lighting without bulk is desired. Louvers in the standard product 
The tiny opal louvers ore part of 


are accurately designed for 45° cut-off. For other applications, a wide 
the gloss itself—will not deterio- Miia: 
tevthadberiinie~amn variety of patterns can be produced in the glass 


metals—lower maintenance costs. FOTA-LITE is featured in ceiling installations and top quality luminaires 
by the leading manufacturers of lighting fixtures. 


For complete information send for Bulletin LS-32 which describes FOTA-LITE. 


CORNING GLASS WORKS CORNING GLASS WORKS, Dept.ew-5,Corning, N. Y. 
Please send [(] Bulletin LS-32 describing FOTA-LITE. 
CORNING, NEW YORK 


Coming meant cesearch we Glatt Boren: se ee 


VISIT THE NEW CORNING GLASS CENTER @) 
Technical Products Division: Laboratory Glassware, Signalware, Gloss fs Sage 


Pipe, Gauge Glasses, Lightingwore, Optical Gloss, Glass Components State 
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CHALLENGER IS SMOTHERED IN FIRST MINUTE OF FIRST ROUND! 


The real hazard of a transformer fire is the 
resulting black-out of power and light service 
to homes, hospitals, 


defense plants and 
municipal properties. You can protect your 


customers by protecting your transformers 
with a BLAW-KNOX AUTOMATIC FOG SYSTEM. 


Through fast-acting, rate-of-rise thermostats, 


any critically hot transformer is instantly blank- 


eted with a heavy, quenching “fog” of water, 


confining the damage and protecting adjacent 


Deluge Systems, Wet Pipe Systems, Dry 
Pipe Systems, Water Spray and Fog Systems, 
Rate-of-Rise Sprinkler Systems, and loam 
and Carbon Dioxide Extinguisher Systems, 


“LITTLE JOEY SPRINKLER” 
Always on the Job 


areas... materially reducing power failures in 
both frequency and extent. Without obligation 
Blaw-Knox engineers will survey your fire haz- 
ards, make a layout of the most efficient system 
and estimate costs. Blaw-Knox Fire Protection 


Systems carry the approval of all underwriters. 


BLAW-KNOX SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 


EG LD 
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Final assembly of custom-built, low 
voltage, metal-clad switchgear. 


: Assembling Duo-Roll air break switches. 


Last April we opened an additional plant in Bethlehem, Pennsyl- 

vania. It is not only our newest but our largest. Because of this, 

we've been able to greatly increase our production of the pre- 

cision-designed, dependable electrical equipment for which 

Roller-Smith and Elpeco have been noted since the early 1900's. 

We are happy to be in a position to supply increased amounts of 

equipment at a time when it is so badly needed and do it in a rela- 

tively short time. Despite universal material shortages and our 

greatly increased production you can be sure, that we .. . on the 4 

“inside” .. . are maintaining our same high standard of quality. If a 
you need superior electrical equipment, either for yourself or as Workman wiring large air circuit breaker, 
part of a defense order, contact us at once. We can’t promise 

everything you might need, but perhaps we can help solve some of 

your particular problems in a surprisingly short time. N : 


. , 
ROLLER-SMITH 


> 


ROLLER-SMITH CORPORATION 
BETHLEHEM, PA. 
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DO IT THE HARD WAY?.... sy BUSTER. 


<Ust | \There’s a CRESCENT TOOL in the 


PROPER SIZE for every job 


CRESCENT not only makes a wide variety of daily-used 
Hand Tools .. . but makes them in a complete range of sizes, 
Good tools, like CRESCENT and CRESTOLOY, are designed 
to handle work loads within their generously-rated capacities. 
If Buster would read “How to Use Hand Tools,” he would get 
a lot more mileage out of that fine Crescent Cabinet Screw- 
driver ...and require less attention from the First Aid Depart- 


ment. CRESCENT and CRESTOLOY TOOLS are sold by 
Hardware Dealers and Industrial Distributors everywhere. 

Has all the answers. It tells 

what tools to use and how to 


spaeeteeestinns CRESCENT TOOLS — 


A postcard will bring it to 
you, Send today, 


La a lfc eal ih 
a - . P r 
x Gir : ; Te Leal taeda 
mo . 
Crescent 9 eur trode mart, regutered ia the United Srotes ond brood for wrenches ond other tools Sold by leoding distributors ond retoilers everywhere ond mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YORK 
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Fase 


eTrims and boxes sepa- . 
rately packaged. Flush or eo" Plug-in” thermol-magnetic 
breokers—individuel 

@ interiors with cylindrical 


surface type: F lock— circuit 
directory frome—omple cartons. 15 to 100 ampere 
knockouts. ratings available. bus bars and neutral plate. 


TIME SAVERS— varying job requirements can be met by using NMO 
dardized components —immediately ° “Plug-in” lighting 
ponelettes for 2 to 


different combinations of stan 
available from Electrical Distributor stock. 
= Fs i 40 circvits—lugs OF 
Plug-in design reduces circuit breaker mains. 


MONEY SAVE 
installation cost 15 to 50 ampere 
120/240 volt A.C. 


LESS mAINTENANCE— sturdy, simplified design and con circuit breaker 
tion. Positive-pressure Fewer bolted connections. branches. MHP 
TTE is an Und “Plug-in” distribution panel- 


contact jaws. 
kaged i 
m for flexi pops ettes for 240 volt, 3 phase, 3 oF 


RS — moderate initial cost. 


substantially. 
struc- 


’ delivery: 
er 4 wire A.C. svstems. 15 to 100 


s’ approved panelboard, 
e breaker units, power 


erwriter 
ing and “off-the-shelf’ 


%q PANELE 
bility in stock 


component for 


CAL pisTRIBUTOR FOR SQUARE p prooucts 


ease 


‘eee Pe ich aa 


asx YOUR ELecTRi 


Tete as 


al LWAUKEE 


DETR oan 
mEXICO ary, 0 fF. 


SQUARE D COMPANY CANADA LTD., TORONTO + SQUARE D de MEXICO, S.A 





Choose the fuel 
on Industry's 
doorstep 


iitunv€:a, 


tle ALIDE 


) 


‘ 


( ‘oal is where you find it. Fortunately, however, a large share of the 
nation’s operating Bituminous mines are located in Baltimore & Ohio 


territory —economically accessible to America’s great industrial 


plants. The Bituminous mined here—practically on 


Industry's doorstep—is of excellent quality and 


in wide variety; whatever your specific need, 
there are B&O coals to meet it. Furthermore, 
the supply is inexhaustible—you can count on 
an unlimited reserve of B&O Bituminous, 
even in emergencies, for centuries to come. 


When you consider fuel, consider cost 


dependability of seryice—accessibility 


You'll choose the Bituminous mined on 
the B&O. For advice, ask our man! 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


BALTIMORE & OHIO RAILROAD 


Constantly doing things — better! 
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Congratulations to 


kw ve 
Your successful promotions Of major electric applignces during 1951 are 
achievements for which Hotpoint, as well as the entire electric 
industry, heartily congratulates you. 

As a result of these accomplishments, you—during the past year—have 
led America’s electric utility companies in bringing greater comfort and 
convenience to their customers through modern electrical living. 

Hotpoint takes pride in recognizing the accomplishments of these 
outstanding utility companies and their employees—winners 
of the George A. Hughes Awards for 1951. 


eee tee ae ee 


ayers 


Utility Companies with Over 150,000 Meters 
Southern California Edison Co., Los Angeles, Calif. 
@ Electric Kitchen Promotion 
Carolina Power and Light Co., Raleigh, N. C. 
@ Electric Range Promotion 
Metropolitan Edison Co., Reading, Pa. 
@ Water Heater Promotion 
Cincinnati Gas and Electric Co., Cincinnati, Ohio 
@ Dishwasher Promotion 


Pennsylvania Power and Light Co., Allentown, Pa. 
@ Commercial Cooking Promotion 


Utility Companies with Under 150,000 Meters 
Kentucky and West Virginia Power Co., Ashland, Ky. 


@ Electric Range Promotion 
Central Ohio Light and Power Co., Findlay, Ohio 
@ Water Heater Promotion 
lowa Power and Light Company, Des Moines, lowa 
@ Dishwasher Promotion 
PLAN NOW Hartford Electric Light Company, Hartford, Conn. 


to enter the 1952 @ Commercial Cooking Promotion 
Competitions. 


Watch for de- 
tails—to be an- 
nounced soon. 


Inc. 
5600 W. Taylor Street, Chicago 44, Illinois 
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DON’T CUT THOSE CABLES! 

SAVE TIME AND MONEY BY INSTALLING 
TYPE “OL” CABLE BOXES TO PROVIDE 
DISCONNECTING LINKS FOR SECTIONALIZING. 


y 
A 


“OL” CABLE BO} 


VL CABLE 


Heavy welded steel boxes with “Resistoyl” gas- 
keted covers. Fitted with unit compound filled pot- 
heads for complete protection of cable ends. 
Location of potheads varied to suit installation 
conditions. 

Boxes are filled with oil (or Askarel)—for minimum 
size and best electric characteristics. 

“OL” boxes meet many requirements for non- 
load break sectionalizing and stop joint connec- 
tion of cables up to 66 Kv. 

Send for new Bulletin BA52 on CABLE BOXES. 
(Page 10 lists “OL” boxes rated 15 Kv). 


a ws Ff 


A IGKETEH OR OUTLINE OF YOUR INSTULLATION 


CABLE DATA Wick BRING YOU Oh 2 7780 Dante Avenve, Chicago 19, Ill. 
QUOTATION ON $v/TABLE “OL” Boxes 


tn Coneda — Powerlite Devices, Ltd., Terente end Montreal 
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Men who design, engineer and buy America’s products 


rely on..and use.. National Laminated Plastics because.. 


“One of the most important 
objectives of National's rela- 
tionships with its customers is 
the never-failing, always-con- 
tinuing program of engineering 
research and production control 
We follow a policy of: The sale 
only begins when a sale is made 

. it only ends after the best 
processing methods have* been 
coupled with rigid testing—to 
produce the best laminated plas- 
tic for the specific application.” 


F. Irving Crow 
Vice President 
National Vulcanized Fibre Co. 


National Laminated Plastics 
nationally known—nationally accepted 


va 


A tough horn-like material with high 


dielectric and mechanical strength. 


Excellent machinability and forming 
qualities, great resistance to wear and 


abrasion, long life, lightweight. Sheets, 


Rods, Tubes, Special Shapes. 


Phenolite possesses an unusual com- 
bination of properties—-a good elec 


trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinapility, lightweight 


Sheets, Rods, Tubes, Special Shapes. 


National Vulcanized Fibre Company 


Wilmington 
Offices in 


Delaware 
Principal Cities 


Since 1873 





How much sock? 

How much energy does a specimen of lami 
nated plastic absorb in foot pounds per inch 
of notch? This impact tester is very inb 
portant in the production control of National 
laminated plastics—very important in the 
research for better, stronger materials 


**Specs’’ must 

There’s no equivocation with NEMA, 
Army, Navy or customer’s specifications. 
“Specs” must be met. That’s why National 
has the finest equipment for testing flexural, 
bonding, tensile and compressive strengths 
of all laminated plastics it produces. Such 
equipment is invaluable in the creation of 
new, better materials. 


"'Lab’’ in the Plant 


Science speeds production—and deliveries 
by making tests right in the plant of large, 
heavy Phenolite transformer stock for dissi- 
pation factor at 60 cycles. Portable equip- 
ment, exactly like the lab’s equipment, is 
used on the spot—typical evidence of 
National’s efficient production control. 





LAPP PORCELAIN 


iS YOUR GUARANTEE 


Insulator life depends on soundness of 
porcelain, and assembly which gives it the 


| chance to live. For greatest insulator 


| 
r LONG INSULATOR LIFE 


serviceability, look to the quality of the 
porcelain, and to assembly which recog- 
nizes the physical characteristics of the 
porcelain. Nowhere have these two re- 
quirements been the subject of more 
study, nor the object of more production 
care than at Lapp. The Lapp reputation 
for porcelain quality is ample basis for 


your confidence in the specification “Lapp 
Suspension Insulators 


LAPP INSULATOR COMPANY. INC. LEROY, NEW YORK 
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@ The illustration above shows both the original building 
and the new addition of this 60,000 KW plant. All equip- 
ment including the track hopper, duplex feeder, 1326’ of 
belt conveyors, the 70’ dust tight flight distributor in 
the new addition, and the 111’ distributing belt and 
belt driven tripper in the original building were detailed 
and fabricated in our shops and installed by us to Stone 
and Webster’s specifications. For maximum efficiency and 
fixed unit responsibility, let the Bartlett-Snow coal 
handling engineers, work with you on your next job. 


,Toks 


| © 
gaok! 
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“Builders of Equipment for People You Know” 


General View of Breme Pient 
Virginia Electric and Power Co. 
Stone and Webster Engineering Corp. 
Consulting Engineers 


View of Dust Tight Flight Conveyor 
Distributing Coal to Bunkers (New Addition) 


View of Belt and Belt Driven Tripper 
Distributing Coal to Bunkers (Old Building) 





} 
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2-WAY RADIO SYSTEM 
TRIPLES EFFICIENCY OF 
MAINTENANCE TRUCKS 


San Diego Gas & Electric Expansion Plans 
Will Put G-E Mobile Communication in 
More Service Vehicles 


AST-GROWING cities like San Diego, whose pop- 
F ulation has mushroomed 65% in 10 years, 
make heavy demands on utility equipment. Com- 
munications Supervisor L. J. Tank of the San  Redic Speeds Work — Instant communication with transmission depart- 


; : . ment permits line foreman Ed Howley to coordinate operations at several 
Diego Gas & Electric Company describes his solu- points. Few cubes, simple construction make G-E equipment easy to service. 


tion this way: 


“At the present time 53 of our vehicles are 
equipped with G-E mobile radio. Our records 
show they are almost 3 times as efficient as our 


} utility trucks that are not radio-equipped. Be- 
‘ : . . . . 
* cause these G-E units have paid off for us, our 


expansion plans call for more of the same.” 


'We moke a specialty of radio 
communication systems for utili- 
ities. The G-E Communications 


*Man i four ci S$ prepare o Central office communication system is tied in to mobile net. In 5 years 
an in —* ty . i ef . ed : peak load of this utility has jumped from 177,000 kw to 305,500 kw. The 
discuss General Electric's CAS* ” company now serves 198,000 customers, is still expanding facilities. 


with you. 


*Communic ations Advisory Service. 


* 


Overhead trouble trucks are radic- 


equipped. Dependability, a prime G-E fea 
ture, is top requirement in radio for utiliues 


Hill-climbing jeep carries 2-way radio. Operator talks from high ground 
to valley over FM frequency. Static-free signal is clear in any weather. 
G-E units are engineered to take rough abuse in bumpy terrain. 


G } 
; You CAR fre. jp COP tilence 22... 
GENERAL @ ELECTRIC 
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Underground 


Story... 
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’ 
It S completely covered with a heavy copper 
sheath, molecularly bonded to the steel core 
for permanent protection. 


It has an extra-rigid, strong steel core which 
will not bend on driving. 


Its copper sheath is cold-rolled, hard, and 
scar-resisting, for driving in rocky soil. 


it’s produced in the middle west, strategi- 
cally located for quick delivery to all parts 
of the United States. 


Stocked by Leading Wholesalers 
JASPER BLACKBURN CORPORATION 
35 Madison St., St. Lovis 6, Missouri Phone CEntrel 3007 
Distributed on the West Coost by KORTICK Mfg. Co 


BREEN Coen ee cur eN ES a he 





oad afner Form W 


~ 


fer all these features... 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave. © St. Louis 14, Mo., U.S.A. 


+ 


BRANCHES IN 32 PRINCIPAL CITIES 
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Distribution ransformers 


NEW HIGH VOLTAGE 
BUSHING 


Wagner—pioneer in the use of tank wall mounted bush- 
ings—has developed a new high voltage bushing that 
means faster, easier, safer permanent transformer con- 
nections. FASTER— because the conductor is simply pushed 
in to the connector and tightened with a few turns of the 
knob . . . EASIER—no tools are needed . . . SAFER—the 
knurled knob is insulated to protect the lineman from 
accidental shock when tightening the terminal. 


pest hen aod Pood oC 


oe 


SHUR-SEAL COVER 


Here's true sealed-tank construction! Covers are sealed 
to the tank with the Wagner SHUR-SEAL Clamping Ring. 
“Breathing” is completely prevented—no loss of oil can 
occur during shipment or handling. The SHUR-SEAL Ring 
maintains equal pressure all around the cover—yet per- . 
mits easy accessibility by loosening a single corrosion- 
resistant bolt. 


Se 


FORM W CONSTRUCTION 


Wagner Form W Construction, with preformed cores of 
cold rolled, oriented grain steel, permits a liberal design 
in small size, light weight transformers that give excellent 
electrical performance. Core and copper losses are low 

. voltage regulation is good . . . exciting current is 
extremely low ... and short time overload capacity is 
high. Form W Transformers pay dividends in longer 
service life. 


INHIBITED OIL 


Wagner pole-type distribution transformers are filled 
with inhibited oil, thus reducing oxidation to a minimum 
and retarding the formation of acids and sludge which 
ultimately cause its deterioration. This inhibited oil, in 
combination with the sealed tank construction provided 
by the Wagner SHUR-SEAL cover clamp adds years to 
the servicefree life of Wagner distribution transformers. 
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You'll meet construction deadlines and restore service faster by 


switching to this new FWD. You cut costs, too, because 


this light-duty Model LD 
is a true 4x4! 


You buy more than a truck 
when you buy an FWD 


Extra traction and proper distribution 
of weight and power give you all this: 


@ Ability to follow the job safely, on or 
An FWD earth bering rig with The LD is @ notural choice for This LD is @ mobile ‘‘pictiorm’’ off the highway. 
rev . “ " } * low - ‘ 
atten nur 4® cent sce. _— — = @ Ability to restore service faster — 
: meet construction schedules — re- 
Look into the dollar savings and performance you can get with the new LD! alee of aaa 
This light-duty model has brought acknowledged FWD advantages to an en- 9 ; 
tirely new FWD work range. AND — you can get the LD complete with the Lower maintenance cost (up to twice 
exact type of body and equipment you need! FWD is the central source for the tire life). 
complete mobile workshops (78 combinations) . . . including cabs, winches, : ‘ 
derricks, boring machines, platform and line bodies. Get full facts from FWD Up to twice the truck life. 
or a nearby FWD distributor. The Four Wheel Drive Auto Co., Clintonville, 
Wisconsin, and Kitchener, Ontario World-Wide Sales and Service 


Built by the makers o7 America’s Foremost Heavy-Duty Trucks 
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hankke aughn reports: 


6, 


"In 12 years I've never had a complaint on the 


CHARLIE VAUGHN, our North Centra! 
Regional Manager, cut his cye teeth on the 
insulator business years ago in Georgia 


Since then, he's sold and serviced insulators 
in every state east of the Mississippi, has 
bumped up against all kinds of operating 
conditions, With this background, Charlie 
can speak with authority on insulator per 
formance. Incidentally, his Locke regional 
operation stretches from Wisconsin to 
Harrisburg, Pa., and south from Michigan 
to Kentucky. 





sechaitanirt ATE enSELIA 


Here Charlie Vaughn shows you why Locke's 6" Disc is the 
best insurance you can buy against breakage hazards— 


f breakage 


ontour or curvature of porcelain 
as been so igned that the ‘lay point’ permits 
ilator roll ind in truck and across 


explains 


YOU ARE EQUALLY SURE of getting a master- 
piece of design when you specify other products in the 
complete line of Locke insulators and suspension hard- 
ware. Each pays off in superior performance on trans- 
mission and distribution lines, generating stations, 
sub-station and electrical apparatus. Locke Depart- 
ment, General Electric Company, Baltimore, Md. 


tone me thee A 


3. Charlie makes the point that “the thickness 
f the porcelain shell considerably exceeds that of 
conventional deadend insulators and thereby 
practically eliminates breakage”. 


4, “My customers are always impressed by the 
fact that the cap and pin are coated with the same 
coating we put on our high voltage insulators 
It’s Permazinc-—Locke’s quality-controlled hot 


dip galvanizing,”’ says Charlie. 
I ) 


5. “Locke sand bands at the head of the porce- 
lain shell put this zone in surface compression,” 
says Charlie, “thus giving added strength and 
reliability.” 

6, “Another strength factor,”’ reports Charlie, 
is Locke Compression Glaze which makes the 
nsulator stronger because of its ability to hold 


the surface in compression.”’ 


7. “No holds barred,” asserts Charlie, “Locke 
Wet-Process porcelain is absolutely the best on 
the market. The answer is factory control opera 
tions. Come to our factory and see for yourself,” 


Charlie always tells his customers 


8. “Electrical storms, snow and ice present no 
problems for our 6” disc,"’ says Charlie. ‘Under 


these conditions, it simply has no equal.” 
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LINE CONSTRUCTION 
BODIES 


HYDRAULIC 
TOWERS 


CURBSIDE LOADING . . . All frequently 
used tools and materials are stored on the 


curb side—the safe side—of the truck. SERVICE BODIES 


IMPROVED ENGINEERING DESIGN . . 


Derricks ore carried at shoulder height. To Get the real low-down on the quality and per- 


Hot sticks and ladders can be reached with- formance of Holan utility bodies, ask the men who 
out climbing. Many other improvements. use them. 


in h in- 
FLUSH PANEL CONSTRUCTION ; . . Pu In the past few years Holan engineers have i 


troduced many new features in utility body design. 
These features, according to the men who have 
used Holan bodies, are responsible for many econ- 
omies in their utility construction, maintenance and 
service work. 


type, feather action handles are flush with 
the side of the body. Two-stage lock strikers 
prevent doors from jarring open. Exclusive 
holder keeps doors open. 


BETTER LOAD DISTRIBUTION . . . Holan Don't take our word for Holan superiority. ‘Ask 


bodies are engineered to place the weight the men who use Holan bodies.”’ 
more evenly on all four wheels, reducing 


strain on the chassis and reducing operat- 
ing costs. 


You may have to wait a little 
TWO PANEL DOOR CONSTRUCTION... 


Another first by Holan engineers! Reduces longer for HOLAN BODIES eee 
costs of maintenance, keeps the ‘“‘new"’ BUT THEY'RE WORTH IT! °" 


look longer. ay 
The dependable nome in utility bodies 


CORPORATION DISTRIBUTORS 


Baker Equipment Engineering Co. 
Summit and Norfolk Sts., Richmond, Va. 


BODIES AND ACCESSORIES FOR UTILITIES Baker Equipment Engineering Co. 
4100 West 150th Street Cleveland 11, Ohio 2401 Hutchinson Ave., Charlotte, N. C 


Schetk: i . 
DISTRICT SALES REPRESENTATIVES a 6 oe ee eeaeee te Ore 
2754 N. 92nd Street 6-03 161st Street , 


Milwovkee 10, Wis. Beechhurst, Queens, N. Y. 
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protection and 


for maximum eye 
hase, installa- 


Designed 
bility. Economical in purc 


see-a 
tion and maintenance. 


SEELUX (Incandest ent) 
bowl lamps- 


3 ring. open-bottom for silver 
ALZAK ALUMINUM” finish. Easy ‘° clean. 


ee 


cena 


eT - = 


E-LITE (Fluorescem!) 
up and 60% down. 


ced lighting — 40°% 
her si 
ALUX finish. 

on on GUTH Precision- 
contact your GUTH 
x our catalog. 


Balan 
Louvres hinge to eit eaning- 


300° WHITE PERM 


de for easy cl 


For complete informati 


Planned School Lighting. 


neer OF write us fo 


of Amero 


resident engi 
minum CO 


e Potent Pend 9 ee® ond Potented Aly a 4 
Louis 3, MO- q ut 


THE EDWIN F. GUTH COMPANY i $t. 
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a vital need in 
rural areas 


COPPER 
Anaconda understands this need. = 


\ 


It recognizes the problems DURALINE* 


of rural power distribution. 


Anaconda knows that 


TE Te eee ee 


. RWELD* 
foresight and hard work on —e 


the part of the distributors 
: SILVALINE+ 
of electric power have | 
been largely responsible 
for overcoming these problems. 
Rural power flows through 
AnaconnA Conductors of copper, 
aluminum and Copperweld. 
Anaconda Wire & Cable Company, 


25 Broadway, New York 4, N.Y. 


0664 


the right cable for the job ANACONDA wire and cable 


ELECTRICAL WORLD © May 19, 1952 









Edt en RS 


May 19, 1952 @ ELECTRICAL WORLD 


IF YOU MAKE OR USE 


ELECTRICAL EQUIPMENT 


IT WILL PAY YOU TO SPECIFY 


FI B E RG LAS . insulating materials 


Nothing destroys the efficiency of most electrical insula- 
tions as quickly and surely as HEAT! With effective 
electrical insulating materials, smaller sized electrical 
equipment will deliver efficient service at higher tem- 
peratures 

That's why, today, more and more makers and users 
of electrical equipment are specifying Fiberglas yarns as 
the vehicle for high-temperature insulating materials 
Because Fiberglas yarns are glass in fibrous form, they 
will not burn . . . will not break down under extreme 
temperatures 


For example, Fiberglas- braided instrument wire re- 
sists high ambient temperatures, is unaffected by solder- 
ing heat. Fiberglas tapes, varnished cloths, sleeving and 
tubing, cords, and laminates, as used in electrical appa- 
ratus, resist high heat . . . deliver top service far longer 
than conventional materials. 

So, if you're a maker or user of electrical equipment, 
remember to specify FIBERGLAS. 

Electrical Sales Division, Owens-Corning Fiberglas 
Corporation, Dept. 858, 16 East 56th Street, New York 
22, New York. 


FIBERGLAS YARNS ALSO GIVE YOU THESE COST-SAVING ADVANTAGES 


GOOD GUIDE TO A GOOD BUY! 


“*Fibergies is the trade-mark (Reg. VU. S. Pat. 
Off } of Owens-Corning Fibergia:s Corperetion. 
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2N CVC at 1450 psi and 1000° F! 


MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- 
steel ingots (214° chrome, 1% moly steel). Four 
days’ forging changed the ingots into solid bars 30 
{t. long, with outside diameter of 1544 in. Boring, 
turning, sizing and finishing followed. 


ABRICATION of the main steam line for the Salem Harbor 

Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists, 
radiologists and supersonic electronic scientists . . . all played 
a part in the bending, welding and testing operations. 


The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Compony, Inc, Providence, Rhode Island * Coast-to-Coost Network of Branch Worehouses and Distributors 
pipe and tube fittings ° welding fittings * engineered pipe hangers and supports e Thermolier unit heaters ° valves 


Grinnell-Saunders diaphrogm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industria! supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Main building will be 675 feet long, 
with boiler area covering space of 
338’ x 180’. 


Switchyard, 800 feet long, will handle 
the power switching of other stations 
as well as that of Contra Costa. 


One of the banks of 60-cell FME-17 Exide-Manchex Batteries in 
Contra Costa Plant, a duplicate of those in Moss Landing Plant. 


IN P.G. & E.’s GREAT NEW CONTRA COSTA PLANT 


Exide -Manchex BATTERIES 


At Antioch, California, another giant unit of the 
Pacific Gas & Electric Company’s vast system is 
nearing completion. It’s the big Contra Costa 
Plant, equalled west of the Mississippi only by 


its power twin, the company’s Moss Landing 
Plant at Monterey. 


Officially placed in operation in July, 1951, the 
Contra Costa Plant will be producing at full capac- 
ity in 1953, when it will add 770,000-hp to the 
company’s 58 hydroelectric and 17 steam plants 
now in operation. All plants are interconnected 
and form one of the largest power pools in the world. 


In both the Contra Costa and Moss Landing Plants, 
are Exide-Manchex Batteries ...used by many 
utilities because they assure: 


POSITIVE OPERATION: Dependable performance at 
ample voltage with no switching failures. 


INSTANTANEOUS POWER: High rates for switchgear 


operation with adequate reserve power for all 
other control circuits and for emergency lighting. 


LOW OPERATING COSTS: Extremely low internal 
resistance. 


LOW MAINTENANCE COSTS: Water required about 
twice a year. No change of chemical solution 
needed during life of battery. 


LOW DEPRECIATION: Sturdy, long-life construction. 


GREATER CAPACITY in a given amount of space 
avoids overcrowding. 


These features combine to make Exide-Manchex 


your best battery buy for all control and sub- 
station services. 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 2 


Exide Batteries of Canada, Limited, Toronto 


“Exide” and “Manchex"” Neg. Trede-marts t 


Pat. Off. 


t 
f 
‘ 
: 
3 
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1888... DEPENDABLE BATTERIES FOR 64 YEARS...1952 
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NO THOROUGHFARE FOR MOISTURE in these gasket 
secled conduit boxes—bdv! plenty of room and eaty access 
for moking YP terminal connections. Two other types of 
conduit boxes ore avoiloble. 


CONSTANT ATTENT! 


yiti-layer oF thermostots ins 
and the ore a sotety foctor to 
should overheat for ony reason. 


ON UNNECESSARY — these 
in coil extensions of stotor 
give worning if the motor 


h this ™ 


n't get throug 
the oir intoke, 


a slot in 
d cover. 


shutdown periods is 
bove dew point. 


piet, DUST, DEBRIS co 


lipped into 
4 withe goskete 


NSATION during 
inside temperature © 


filter. The filter is * 
slot opening seole 


MOISTURE CONDE 
strip heaters keep 


yt. Electric 
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KANSAS CITY, MISSOURI has plenty of good 
old U.S.A. weather, all kinds. It also has the fine new 
Hawthorn Station of the Kansas City Power & Light 
Company —a semi-outdoor station designed and con- 
structed by Ebasco Services, Inc. In this station four 
Elliott 500-hp, 700-rpm outdoor splashproof motors, 
located right out in the open at the base of the breech- 
ing, drive induced-draft fans through magnetic coup- 
lings. A close-up of one of these motors is shown above, The Hawthorn Station of Kansas City Power & Light Company, 


and on the facing page, some of the reasons why the under construction, Arrows show location of the four Elliott 


; tdoor splashproot iving i -dratt fons. Forced. 
station designers selected these motors for the outdoor "40%" SPloshproal motors driving induced-drafi fons. Forced 


: , draft fans, also driven by ovtdoor splashproof motors, are 
job... Other reasons are set forth in the Outdoor Motor located beneath boiler breeching just back of fans seen here. 


Bulletin, on request. Other Elliott motors drive main 


auxiliaries such as boiler-feed pumps, circulating water tt outdoor sploshproof 


pumps, forced-draft fans, and coal pulverizers in the 10 ‘ 
new Hawthorn Station. Ei mo tors ae available 


- . ae" “Sr 
SS etna... sal 


e third size above 
ELLIOTT Company . EMA frames, and larger. 


o 
Ridgway Division For motors 1—200 HP: Crocker-Wheeler Div., Ampere, N. J. Fc 
Plants at: JEANNETTE, PA. © RIDGWAY, PA. 
RIDGWAY, PA, AMPERE, N. J. © SPRINGFIELD, 0. © NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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ALCOA 


ACCESSORIES 


a es Alcoa offers a complete line of 
| job-proven accessories for alumi- 
n 60a eV5 (0 = num cable and ACSR. 


ALUMINUM COMPANY OF AMERICA 
2100-S Gulf Bidg. + Pittsburgh 19, Pa. 


Conductor for the highest voltage transmission line in 
America has been manufactured by Alcoa. Nearly two 
million pounds of 1.6-inch diameter expanded ACSR 
have been delivered and erected in West Virginia. This 
line will operate at 315,000 to 330,000 volts. 

Expanded ACSR is designed to provide economically 
the large diameters required for conductors at super- 
voltages. The customary relationship between strength 
and loaded weight of conductor is maintained. The 
increased diameter of Alcoa expanded ACSR is thriftily 
obtained by introducing strands of processed paper 
twine in the intermediate layers of the cable. 

Alcoa's introduction of expanded ACSR comes after 
twenty years of development and testing. It is the 
product of the same painstaking research, engineering, 
and manufacturing standards which have made Alcoa 
first in aluminum conductor. It is the latest of many 
developments that have established Alcoa’s leadership 
in wire and cable, aluminum and ACSR. 

Alcoa leads in quality, too, for Alcoa ACSR comes in 
but one grade—the best. The uniformly correct strand- 
ing, the high-quality galvanized steel core are evidence 
of this quality. 

‘Look to Alcoa for leadership ... first with the 
best in aluminum. 


ALCOA TELEVISION—CBS Network, 
6:30 P.M. to 7:00 P. M. EDST Every 
Sunday on most stations—8:30 P. M. to 
9:00 P. M. in far west. 
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Let us repeat, “All insulators are not alike”. To 
make an insulator that will do its job the trouble- 
free way ... over a span of many years . . . requires 
EXPERIENCE. Thomas has that experience. 


Since the beginning of the Electrical Industry, 
Thomas has consistently kept pace with the Indus- 
try’s astonishing growth. Two early mileposts in 


© tap dato 000d, tenas exsoeneT our progress come to mind. 
with the CAP-AND-PIN Suspensicn 


Inevlotor In 1893, all of the porcelains used in the lighting 
arrangement for the World’s Fair at Chicago were 
Thomas. 


In 1907, Thomas designed and made the first Cap- 
and-Pin Suspension Insulator. UNITS INSTALLED 
THAT YEAR ARE STILL GIVING TROUBLE- 
FREE SERVICE AFTER 45 YEARS OF CONTIN- 
UOUS OPERATION. 


More recently, Thomas pioneered and patented a 

© Fig. 2—In 1952, THOMAS is STILL the i “Quiet- re i 
ig. 2 t0 AS is complete line of Quiet Type Insulators which are 
guaranteed to eliminate insulator radio interference. 


These are among the many Thomas “Firsts” and 
contributions which have helped the Electrical In- 
dustry reach its present position. 


TODAY, in our 79th year, we are ready with im- 
proved facilities and increased capacity to meet the 
most exacting needs of the Industry. After all is 
said . .. it's still quality that counts plus proper de- 
signing, precision manufacturing . . . and PROOF 
OF PERFORMANCE. Why gamble? 


* Potent No. 2154387 
@ fig. 3— Typical “Quiet-Type” 
Inavieter* 


@ Fig. 6—Speel insvlaters. 


ENGINEERS, MANUFACTURERS AND DESIGNERS SINCE 1873 
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Specify Phomas Insulators - The Seat by Line est 


The R. Thomas and Sons Company is a manufacturer and 
designer of all types of porcelain insulators . . . pin-type, 
switch, suspension, spools, guy-strain, bushings and special high- 
voltage porcelain. In addition, Thomas supplies associated line 
hardware, clamps, fittings, preformed armor rods, and so on. 


Fines = a 


© Fig. 11—5,000 Thomas insulators meke © Fig. 12—On right-ongle towers, Themes 
cortein thet this 132-kv, 14-mile line will 
give satisfactory service for decades te come. 


The R. Thombiend Sons Go. 
BEBE 


a 
LISBON, OHIO 
NEW YORK cHicase 


Soles Representatives: C. G. Anderson, Chicago @ €. B. Anderson Co., Detroit © Ken H. Best, Seattle @ R&. E. Cunningham & Son, Los Angeles 

W. H. Eddy Products Co., Phoenix, Ariz. © Engineer Sales Corp., St. Petersburg © R&.F. Hamilton & Associates, Denver © Geo. E. Honn Company, 

San Francisco @ W. J. Hugo, Minneapolis ¢ Leiser & Company, Philadelphia © John G. Pettiiohn Company, Knoxville @ MH. £. Ransford Co., 

Pittsburgh © J. F. Scheefer & Co., Kansas City @ &. J. Sullivan & Company, Boston © Tafel Electric & Supply Co., Lovisville © Walter E. 

Thompson, Birmingham ¢ Triangle Electric Supply Company, El Paso © United Electric Supply Co., Sait Lake City © Williamson Seles Co., 
Shreveport, Amarillo, Dalias, Houston, New Orleans, Pine Bluff © Representatives in other principal cities 


ry cosets tailiiataaetittee nett nll ania emateeeema 


f 
‘t 
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a 
Thunder hunting equipment an location near Madison, Florida. Loop antenna 
The engineer in top picture is watching the indication 
it which regusters how often the static exceeds a given leve 


On truck picky up stat 
Wace 


BELL TELEPHONE 
LABORATORIES 


De 
\ Improving telephone service for America 
BA» provides coreers for creotive men in 


scientific ond technica! fields 


Many new telephone circuits have two jobs to do—carrying 
your voice and transmitting signals to operate dial exchanges 


in distant towns. And an old-fashioned thunderstorm can 
interfere with both! 


“Rolling static” comes from many storms over a wide 
area and can interfere with clear telephone talk. A nearby 


lightning flash makes “crack static” which, unchecked, plays 
hob with dial system signals. 


So Bell Laboratories scientists go “Thunder Hunting” 
in the storm centers of the United States — “capturing” storms 
by tape recorders. Back in the Laboratories, they recreate the 
storms, pitting them against their new circuits. This method is 
more efficient and economical than completing a system and 
taking it to a storm country for a tryout. It demonstrates again 
how Bell Telephone Laboratories help keep costs down, while 
they make your telephone system better each year. 


ig 
z 
2 
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WHAT THEY’RE TALKING 


Using a Gai-Tronics power-plant communication 
system, operators can look at and stay with their 
equipment instead of having to be inside the 
noise-proof enclosure necessary with other 
methods of plant communication. Thus, expen- 
sive equipment is under closer supervision and 
control because operators can remain nearby. 
Control panels, for example, can be read and 
talked about, as you stand before them. 


Gai-Tronics systems are designed and built 
by men who have designed and built power 
plants all over the world. They know how noisy 
a power plant can be—how difficult communica- 
tions are— particularly in an emergency. Because 
of their knowledge and experience, Gai-Tronics 
systems are built to provide unstrained hearing 
and speaking—regardless of plant noise level. 
And, a flick of a switch changes a Gai-Tronics 
system from speaker, to two-party and group- 
telephone conversations. Gai-Tronics systems 
bring a new standard of efficiency to everyday 
power-plant operation. 


FRE :—To learn more about Gai-Tronics, write 
or the booklet, “Power Plant Communication 
Systems.”’ Or, at your request, we will be glad 
to demonstrate a Gai-Tronics system in your 
plant—at no obligation! 


A SUBSIDIARY OF oa yA 
412 WASHINGTON STREET, 





That’s why TRANSITE® DUCTS 
confine burn-outs and 
protect adjacent cables 


in Subweys, 
where passen 
ger safety is 
par amaru nt 


hreproot 


_ aw 
— 


As 


Transite Duc 
will, im the 
event ofa 
burn-out 
conhne u and 
reduce the 
hazard of 


panic 


Trensite Dees Not Burn, smoke or 
tume because its ingredients, asbestos 
and cement, will not support combus 
tion. It cannot contribute to the forma- 
tion of explosive gases 


Despite modern precautions, the 
burn-out is still a potential hazard. 
Consequently, cables should be given 
the maximum fireproof protection that 
Transite Ducts provide. 


Transite Ducts confine burn-outs, 
safeguard adjacent cables from dam- 
age and reduce the possibilities of 
panic and explosion because they are 
incombustible throughout. Made of 
nonflammable asbestos and cement, 
Transite Ducts will not burn, smoulder 
or generate smoke or fumes. They 
cannot contribute to the formation of 
explosive gases. 


Nowhere is the fireproof pro- 
tection of Transite Ducts so 
necessary as in such vital 
locations as subways, tun- 

nels and power plants. 


Transite Provides Heet Dissipetion, 
Tee. In addition to providing fire- 
proof construction, Transite Ducts 


permit cables to run cooler, reducing 
I'R losses 


As the panel below shows, incombus- 
tibility is only one of the advantages 
of Transite Ducts. For more informa- 
tion, write Johns-Manville, Box 60, 
New York 16, N. Y. 


4 OTHER REASONS WHY 
TRANSITE DUCTS DO A 
SETTER JOB AT 1855 COST: 

1. Corresion-Resistent. T ransite, being 
made of inorganic asbestos and ce- 
ment, resists Corrosion and is immune 

to electrolysis 

2. Permanently Smooth Bore. T ransite 
makes long cable pulls easy. Danger 
of damage to cables is also minimized 
3. Sesy To Install. Transite Ducts are 
light weight, easy to handle. Joints are 
quickly made. And long 10-ft. lengths 
reduce the number of joints in line. 
4. High Thermal Conductivity. Cables 
run cooler in Transite, reducing IR 
losses, increasing current capacity and 
prolonging insulation life 


Photograph courtesy of Triborough Bridge and Tunnel. 


in Vehicular Tunnels, if a burn-out 
should occur, Transite Ducts limit 
damage, permit speedier repair and an 
earlier re-opening for trafic 


Johns-Manville TRANSITE DUCTS 


TRANSITE KOROUCT —for 
instetiation in concrete 


Lv ® 


TRANSITE CONDUIT —fer exposed werk end instelletion 
underground witheut « concrete encasement 
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NEW, dual-motion hinge 
SIMPLIFIES CLOSING 
OF NETWORK HOUSING 


Now, the exclusive Westinghouse quick-opening, submersi- 
ble Network Protector housing—which eliminated 26 to 44 
bolts—has been further improved to simplify the operator's 
job. A new dual-motion hinge permits the cover to ride 
forward before it is swung open. This action relieves gas- 
ket pressure... leaves no restraining force to work against 
when closing the cover. 

Your operators will like the simplicity and convenience 
of this Westinghouse “plus,” as well as other housing 
features such as captive hardware, factory-adjusted stop 
nuts, and provision for hinging on either side. You'll like 
many additional, exclusive features built into all Network 
Protectors. For complete information, contact your 
Westinghouse Representative or write: Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


1-60790 


~ 
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Westinghouse Type CM-22 (above) submersi- 
ble Network Protector employs the new dual- 
motion hinge. 
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Dual-motion hinge detail. Factory adjustment 
for centering cover is independent of adjust- 
ment for gasket deflection. 


Tubular Neoprene gasket compressed between 
machined edges on housing and cover provides 
a tight seal. 


Top of network housing showing uniform gap 
between housing and gasket before tightening 
cover. This prevents the hinge side of the cover 
from “rolling” the gasket. 
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Newark Underground Network 
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Underground and Overhead 
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Trenton, Underground Network Teaneck Underground Network Union City, Underground and Overhead Moorestown, Underground Network 





Westfield, Underground Network 


Advance 
at its 


Most interesting fact about this largest 
single utility group of networks is the un- 
mistakable evidence that farsighted plan- 
ning paid! For this alert utility took bold 
preventive action more than 20 years ago. 
And when peak loads had doubled, Public 
Service Electric & Gas Company of New 
Jersey was really ready! 

Public Service serves 1,234,287 con- 
sumers in progressive and fast-growing 
New Jersey. It was among the first to 
recognize the long-range merits of the A-C 
Secondary Network System. Beginning in 
Newark, 


Public Service had 5 in operation by 1930. 


1928, with its first network in 
By 1940, the number of networks had swell- 
ed to 90. Today this utility has a total of 
94 networks underground, overhead, 
and spot . serving a wide variety of load 
requirements in fifty-six communities 


ranging in size from 4,189 to 438,776 


Figg % 
Our Lady of Lourdes Hospital, Camden, 
Underground Spet Network 


Planning 
BEST! 


throughout this important industrial belt. 
The pages 


communities so served. 


views on these show typical 

Because of intelligent advance planning, 
the tremendous expansion of the war and 
postwar years, which practically doubled 
peak loads throughout this network area, 
presented no problems! The unusual flexi- 
bility of the A-C Secondary Network System 
enabled Public Service to offer high stand- 
ards of service continuity to small com- 
munities as well as large ones. The Network 
System can provide unusually high service 
continuity for your customers and reduce 
power distribution costs too! Investigate 
all of the economic advantages of the A-C 
Secondary Network System now is the 
time to prepare for tomorrow’s expanding 
loads. Call or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 


30, Pennsylvania, J-97159 


SISA 
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NO COVER BOLTS / NO GASKET / 


Another Maintenance Problem 


Its a major maintenance problem when oil 


sludges and insulation oxidizes 

Leakave of air and moisture is most likely to 
occur through the main cover gasket That's why 
Westinghouse recommends welded-on covers 
for network transtormers. Leaks ire prevented 

uncontrolled breathing eliminated 

It ais still mecessary, however, to gasket some 
switch and terminal chamber covers, bushings, 
oil gauges aod handhole covers. Cortite* gaskets, 
composed of cork particles individually sur- 
rounded and bonded in special synthetic material, 
have been developed tor this purpose Lhey 
provide a long-lasting, seepage-proot seal 


These two teatures, welded-on covers and im- 


proved gasketing tor small openings, serve to 


*lrademart 


Reduced! 


greatly lessen the possibility of oil sludging and 
oxidation of insulation. 

Removal and replacement of welded covers, 
if necessary, is easier and quicker than the 
gasket-and-bolt technique. For proof, ask your 
Westinghouse representative to arrange a show- 
ing of the ten-minute movie, “Welded-on’’. All 
Operating and maintenance supervisors should 
see it. Phone today or write Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 





CONDENSERS + 


HERE, 100, high-pressure boilers 
are fed by I-R PUMPS 


» + im unique “‘outdoor-type”’ installation 


Ingersoll-Rand high pressure boiler feed pumps at Hamilton Moses Station of Arkansas Power & Light. 


"7, Hamilton Moses Station, dedicated last sum- 
mer, adds another 132,000 kw to the fast-growing 
Arkansas Power & Light Company system. This 
new steam plant represents a modern innovation 
in central station design—outdoor-type boiler con- 
struction. Conventional brick and, masonry build- 
ings have been practically eliminated, even the 
turbines and generating equipment being housed 
in a retractable shed. 

Six Ingersoll-Rand, 8-stage, Class CHTA boiler 
feed pumps supply the feed water requirements 
of the two generating units. Each pump is 
designed to deliver 768 gallons per minute 
at a discharge pressure of about 1550 psi. 


COMPRESSORS + DIESEL ENGINES * PUMPS 
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The pumps, three of which are shown above, are 
located just below the heater platforms. 

The proved dependability, sustained high effi- 
ciency and low maintenance of I-R Class CHTA 
“double case” pumps makes them fit right into the 
picture, wherever continuity of service and economy 
of operation are important requirements. Your 
nearest Ingersoll-Rand representative will be glad 
to give you complete information on the boiler 
feed pump best suited to your particular plant 
requirements. 

737-10 


CAMERON DIVISION 
11 BROADWAY, NEW YORK 4, N.Y 


A Ingersoll-Rand 


TURBO-BLOWERS ° ROCK DRILLS ° 


AIR & ELECTRIC TOOLS 
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You can depend on 
neoprene-jacketed cable 


in all types of service 
RURAL - RESIDENTIAL - INDUSTRIAL 


Wherever it’s installed, neoprene-jacketed cable gives long, 
trouble-free service. Above ground, neoprene-jacketed cable 
outperforms other types because of its unequaled resistance 
to deterioration from sunlight and weathering. In heavily in- 
dustrialized areas, neoprene stands up in corrosive atmospheres 

. is ideal protection for both primary and secondary power 
cable. 
Underground, buried direct or installed in ducts, neoprene 
DIRECT IN EARTH resists attack from soil acids. Unlike metallic coverings, it is not 
~ + : , damaged by electrolytic action caused by stray currents 
. Cable manufacturers supply neoprene-jacketed cable in 
y “y single and multiple conductor types in a range of voltage ratings. 
‘ Since the same cable is often suitable for different uses, lower 
i , . inventories are possible. And remember, a neoprene jacket as- 
bees sures longer life, fewer repairs, less frequent replacement even 
in the most severe service. E. I. du Pont de Nemours & Co. 
: (Inc.), Rubber Chemicals Division X-O, Wilmington 98, Del. 


NEOPRENE 
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SO Anniversary 


Tene 0 Be Peet Covatcage af America” —Tsesdey evenings, UBC —cees! te coast 
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@ Dependability in a transformer to you means trouble- 
free performance and long service life. To us, this means 
dependable construction. 


For example, at STANDARD ... 

Tanks are built of rust-resisting steel, arc welded 
seams and tested under pressure. Liberal clearances 
are allowed from the windings and leads to tank 

age and cover. 
S On the outside . . . attractive, long-wearing finishes 
Ceeu iT ung with a primer coat and two finish coats of blue-gray 
: : enamel ... on the inside, a lining of red oxide. 


1 ki tO REEMA CA ama 


. Covers are carefully and accurately fitted. 
: Tap changers and accessories efficiently placed 
Oi" A with a specially designed tap changer switch. 
These are just a few of the construction factors which 


STANDARD builds into Power Transformers. Look to 
STANDARD when you want dependability. 


WRITE FOR BULLETIN CL-50 THE STANDARD TRANSFORMER COMPANY 


Tells the story with words and 
pictures of STANDARD’S complete 
line of transiormers, and how they 
periorm for every class of service : ete ok @ 


. on the job. 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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ON AN ALLIS-CHALMERS UNIT 


When System Growth 
Demands Additional Substations, 


Install Allis-Chalmers Unit Subs. 
They are Simple to Specify, 
Time-Saving to Install and Easy to Expand 
for Future Needs. 


W= LOAD GROWTH MEANS EXPANSION . . . add 
substations designed to do more than just meet 
your immediate needs — add Allis-Chalmers Unit Sub- 
stations with built-in flexibility for the future 


Then when future residential or industrial growth 
necessitates additional feeders, they will be easy to add 
Each feeder of an Allis-Chalmers Substation isa complete 
unit in itself and is easy to install 


Here's How Feeders Are Added 


Remove the bolted-on plates that cover the pre-cut bus 
and wiring openings . . . also remove the roof splice plate 
from the end feeder. Now bring the new feeder into 
position. You'll find correct alignment is easy, insured by 
jig-built construction. Replacing the gasketed roof-splic- 
ing plate completes mechanical connections. 

Electrical connections are also simple to make, The se 
drilled, silver-plated bus extensions are bolted together 
ceceaiey no-corona tape and insulating tape finish 
the joint. There's no compound to melt, chip, scrape, or 


crack. Control wiring is easy to connect because terminal 
blocks are grouped . . . located for ready access 


That's it! Connect feeder cables and the job is done. 


MCS Unit Substations are a convenient answer to the 
growing distribution problem . . . to the ever increasing 
demand for power and yet more power. They are simple 
to specify, neat and modern in appearance, easy to ¢x- 
pand, and they save you money these five ways: 


(1) Original equipment cost is low; (2) compact con- 
struction reduces space requirements and real estate costs; 
(3) pre-wired unit design speeds installation; (4) main- 
tenance is quick and economical because of improved ac- 
cessibility, and (5) you purchase only the feeders you 


need now, deferring additional expenses until load growth 
demands them. 


For the full story on what Allis-Chalmers Unit Sub- 
Stations can mean in your distribution system, call your 


nearby A-C fepresentative, or write to Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3544 


ALLIS=' 
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MULTI-CIRCUIT 


Unit Substations 


FEEDER UNITS are jig-built so that 
each feeder cubicle is exactly like 
every other one. Bus extension 
openings, control wiring openings .. . even 
small screw holes . . . are pre-cut in jigs. 
This careful, uniform construction makes 
field assembly easy. Just move the new 
feeders into position. Alignment is perfect. 


> 
~ 
a 


é 


/ 

L + 
 / :* 
7) 


2 
Eee 
aa Bs 
| A 
4 im 


BUS JOINTS are casy-to-make in the 

field. Bus extensions are pre-drilled 

and silver-plated . . . designed for 
quick, easy bolting together. No-corona 
tape covers the bolted joint .. . speeds the 
job by providing a smooth taping surface. 
Insulating tape finishes the joint. There's 
no compound to melt or apply. 


EACH FEEDER is an individual unit 

. . complete with two side panels, 

roof and floor. All enclosed parts are 

protected from the weather, dust or me- 

chanical injury even during the last min- 

utes of installation. Gasketed roof-splicing 

pieces fit easily into place forming a weath- 
erproof seal, 


CHALMERS “° 
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Sangamo J Meters 


In the interest of good public relations, 
utilities must have meters that are quiet. 
Even when meters are installed outdoors, 
the point of installation may be on a wall 
near a bedroom that could act as a 
sounding board 


For this reason, great pains have been 
taken to make sure that Sangamo J 
Meters are quiet. The lamination assem- 
blies are riveted with 15 tons pressure so 
that they do not vibrate according to the 
alternating current frequency. 


Only Measured Facts are Known Facts 


SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


To silence any vibration of the moving 
element, the upper guide bearing has been 
furnished with a stainless steel pivot of 
such length that its period of vibration is 
outside the resonant range of system fre- 
quency, and therefore, noiseless. This 
pivot is anchored in sound deadening 
alloy to dampen out the noise of vibra- 
tion and to produce a meter which gives 
exceptionally quiet operation even under 
the most adverse conditions. 


Sangamo J Meters have proved 
their ability to meet today’s 
requirements and tomorrow's 
anticipated loads with sustained 
accuracy, economy of maintenance 


and troublefree performance. 
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Three Boilers at Noblesville Station 
of the Public Service Company of Indiana 


equipped with 


LJUMGSTROM 
ATR PREMEATER 


Public Service Company of Indiana, in its post- 
war expansion program, has added hundreds of 
thousands of kilowatts for the increasing needs 
of rural and industrial midwest. 


The latest new station to go on the line 
is Noblesville Station, designed by Sargent & 
Lundy, Chicago, to add 90,000 KW to this 
utility’s power output. Noblesville utilizes three 
Riley Steam Generating Units. Each unit is pul- 
verized coal fired, with a capacity of 300,000 
Ib of steam per hr at 1025 psi and 950 F. 


ae] 
' ee 


Each Riley unit is supplied with a Ljung- 
strom Air Preheater, which preheats combus- 
tion air to 650 F, cools exit gas to 288 F before 
it enters the stack. 


The unanimity with which Ljungstrom Air 
Preheaters are chosen for high efficiency steam 
generating units like these is the best evidence 
of their high thermal efficiency and depend- 
ability. Every boiler manufacturer has included 
Ljungstrom Air Preheaters in outstanding in- 
stallations made during the past few years. 


tHe Air Preheater Corporation 


60 E. 42nd St., New York 17, N. Y. 
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@ There is no question that 
ALUMINUM CONDUCTORS are 
the answer to the critical shortage of 
copper. BUT connecting and support- 
ing ALUMINUM CONDUCTORS 
to assure maximum life, require new 
types of clamp supports, splices, 
dead-ends, tap connections and 
service-drops. 


The efficient and economical answers 
to these problems are the PLP 
products shown on the opposite page. 


For details of their exclusive advan- 
tages, write on your letterhead or... 


TELEPHONE CLEVELAND: EXpress 1-357! 


Preformed Armor Rods are manufactured under Patent 
No's 2,275,019 and 2,587,521... other patents pending. 





/ 
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1 Support Armor y STi Vanilels 


3 Strand Armor : 4 Dead-End 


6 Hot-Splice Shunt 


7 Hot-Line Tap eae a BPP aT] 


PREFORMED LINE PRODUCTS CO. 


5349 ST. CLAIR AVENUE CLEVELAND 3, OHIO 





WESTON ® 


CLAMP VOLT-AMMETER 


A-C Current —five full scale ranges of 1000/ 
250/100/25/10 amperes, with range over- 
lap for good readability. Measurements un 
der 10 amperes readily obtained. 


Voltage —three self-contained ranges of 
700/350/175 volts insure accurate reada- 
bility, in the upper half of the scale. Instru 
ment insulated for 750 volt service. 


Isolated Voltage and Current — with circuits 
insulated from each other, instrument can 
be connected to both voltage and current 
sources at same time. 


Convenient 6 position switch —easily operated 
with gloved hand, a flick of the thumb se- 
lects any of the 5 current ranges, or the 
Volts position 


Adjustable pointer stop—red stop facilitates 
measuring starting current of motors. 


Here's the instrument that produces big savings 
by slicing hours off maintenance schedules .. . 
produces worth-while revenue by forestalling 
costly repairs and shutdowns. Being so quick 
and simple to use, scheduled maintenance 
measurements are made more accurately .. . 
and trouble-shooting is simple and sure. Built 
to WESTON standards of safety, accuracy and 
dependability. Also available for A-C Ampere 
measurement only. Order through your local 
representative, or write ... WESTON Electri 
cal Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . .. manufac 
turers of Weston and Tagliabue instruments 


108 


WESTON Sxiiamenls 


TO INDICATE — RECORD — CONTROL 
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SERIES 5510 


we REVOLVING AERIAL LADDER 


— i - Sounds unbelievable . . . but the Powers-American Aerial Laddet 


leased. is so simple, so fast, and so easy to operate that it can be raised 
to’ a working position in only 30 seconds—by one man! Thig 
versatile ladder can be spotted in 40 positions throughout a 360* 


revolution . . . inclined to any angle from 30 to 75 degrees. Ite 
curved platform falls into position automatically —to provide 4@ 
level working surface. What’s more, this ladder is so safe that it 
will support five times the normal working load. If your operation 
calls for overhead work, get all the facts on Powers-American 
Aerial Ladders. Mail the coupon NOW for complete information, 


PUBLIC UTILITY BODIES AND EQUIPMENT 


McCABE-POWERS AUTO BODY COMPANY 
HOME OFFICE: 5900 N. Broadway, St. Levis 15, Me. 
WESTERN OFFICE: Latham Square Building, Oakland 12, Calif. 


pool? THIS COUPON AND ATTACH TO YOUR LETTERHEAD. may 


McCABE-POWERS AUTO BODY COMPANY + 5900 N. Broadway « St. Levis 15, Me. 
Please send me details on the following: 

SERIES S510 REVOLVING AGRIAL LADDER ( )23'6"( )26°6"( ) 30°68" 

OC) Une Construction Bodies DC Wire Roots CP cccccsiconidccaneneniiel 

Cl General Service Bodies OC Pete Tretiers GP citi 

CD Light Duty Meintenence Bodies DO Mydrevtic Towers Oo . 


RS a schnell aataieles 


i a 
Address 


City sg sideansitiaesescthteiniisiainc taal, aaah piesitiinaiail 


Dnimacbemeincennanammnibibeinainnmenmetnl 
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REMOVABLE MAGNE-BLAST CIRCUIT BREAKER features NEW FASTER ACTING BREAKER ELEVATING MECHANISM 


improved flame-retardant insulation and simplified contact de can raise the removable circuit breaker into position, or lower 
sign. Breaker operating mechanism and control relay are on it for testing. in 30 seconds 


f the front of breaker { ea ‘ } th 


A new compact gear-motor drives 
ie simplified jack screw elevating mechanism. 


Improved G-E Metal-clad Switchgear 


------- STRONGER! SAFER! matched to today’s 
demands for more dependable power for increased production 


Wil last 1 roduction schedules calling for Look over the typical improvements shown here. 


more and more electric power, General Electric’s im- 


Then get the complete story from your local G-E 
proved Metal-clad Switehgear, in 4.16 kw and 13.8 kv 


Apparatus Sales Office, or write to General Electric 


ratings. answers the need for even greater power cit Company, Schenectady 5, N. Y. 


cuit protection and freedom from electrical shut-downs. Complete data at your 
Retaining all the basi: idvantages pioneered in ; fingertips. Write for 


earlier G-FE Metal-clad Switchgear and meeting all f these helpful bulletins 


Full information on moderniz- 
ing or expanding your elec- 
: trical system with G-E pock- 
wealth of pace-setting design refinements New features J ; aged equipment is given in 
simplify operation Ta inspection ind provide in . , ; ee — deine 
creased safety for personnel. And with stronger, more al “G-E Metal-clad Switchgear,’ 
GEA-3592 “Load-center Unit 
Substations,” and GEA-5600 
“Power for industry's Third 

ponents, you get even more dependability. , and Biggest Expansion.” 


GENERAL G@ ELECTRIC 
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industry standards, this improved equipment offers a 


rigid construction and simplihed design of many com- 





TF New circuit breaker with 


many new features. 


More rigid doors and frame 
all welded construction 


New, easier-to-read, long- 
scale instruments. 


New improved ventilation 
system. 


Faster-acting breaker-ele- 
vating mechanism. 


Totally enclosed bus com- 
partments. 


4 
4 
ci 
EN 
+ 


FRAME NOW COMPLETELY WELDED into one solid unit. 
Gusseted corners (see arrow) provide greater rigidity. Doors 
have a three-point latch operated from a single handle, and are 
reinforced against warping by a steel tube at hinge side. 


IMPROVED VENTILATING SYSTEM: Arrows show natural draft 
of air that constantly ventilates entire switchgear unit. The 
totally enclosed bus compartment, at upper left, is cooled by 
circulation of air around it. 
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FROM ITS C-D CAPACITOR INSTALLATIONS 
EVER Cat a eal 





heres ANOTHED verites €-0 held 


performance record. A large western utility ordered its first 


C-D capacitors for power-factor improvement back in 1938, 
and followed this up with many additional 
C-D installations, totalling over 155,250 Kvar. 
This utility now reports that these C-D units 
have given trouble-free service in the field, 
year after year, with little or no maintenance 
required. A real tribute to the rugged, 
money-saving dependability of C-D capacitors! 


@ HERE'S HOW DEPENDABLE SERVICE IS 
BUILT INTO C-D CAPACITORS : 


© Lowest dielectric unit stress @ Removable solderless connectors 

@ Highest major insulation level : : 

© Case SAND-BLASTED before spray- _* Many small sections; extremely low volt- 
ing, for longer-lasting finish ees pe 

e Dykanol-filled bushing increases ac- oe Impregnated and submerged in non-in- 
cepted flash-over safety factor flammable, non-explosive Dykanol. Re- 

© Lowest volt-amperes per square inch of sults in lower unit weight per Kvar; 
radiating surface high stability and longer life 


A C-D field engineer will be glad to 

discuss your power-factor capacitor requirements, 
Write today for catalog of C-D industrial, 

station and pole-type capacitors. 

Cornell-Dubilier Electric Corp., 

Dept. D-52B South Plainfield, N. J. 


Canc DOBLERCHPACTOR 





to join the “Back to Seymour” 
___ movement NOW! 


Due to current shortages, it is difficult 

to build enough new reels to alleviate 

the present situation. So your immediate help 
and that of others in your organization, is solicited 
in returning—as soon as possible—all empty 
Kerite reels in first class condition. 

This cooperation will contribute importantly 
to maintaining traditional Kerite service 
under today’s harassing conditions. 

Thanks for prompt action. Return address: 
The Kerite Company, Seymour, Conn. 


KERITE CABLE 


Kerite Insulation—Your Cable's Best Life Insurance 
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EDITORIALS 


Reaching New Goals 


This year America’s production of goods and 
services (Gross National Product) will be about 
$340 billion. Physical production as measured 
by the Federal Reserve Board Index of Indus- 
trial Production will probably average 225 
(1935-1939 100). Both of these measures 
of our economic activity are at very high levels. 
But even under these conditions we are not using 
all of our conutry’s human resources and pro- 
ductive capacity. 


In Electrical World’s annual forecast for the 
next ten years, presented in this issue, we envi- 
sion a probable Gross National Product of $380 
billion and an Industrial Index of 260 by 1961. 
This probable growth in business activity, stim- 
ulated by a 20 million increase in population, 
can have a dynamic effect upon the electrical 
industry. Conservative forecasts of what this 
will mean in terms of the use of electricity show 
1961 sales of 700 billion kwhr, 116°) above 
1951. And should our economic activity reach 
the potential levels of a $420 billion GNP and 
a 290 Industrial Index representing full use of 
productive facilities, electrical energy sales 
would grow twice as fast. 


Obviously in forecasting more than a 100% 
increase in electric energy sales in ten years, 
we are presuming a great deal of attention to 
sales promotion activity. And a far greater 
effort must be expended if the excess industrial 
capacity which we are now accumulating is to 
he required for productive purposes in the years 
ahead. 


On the other hand, we are not closing our 
eyes to a possible reduction in industrial activ- 
ity. Nor are we oblivious to the outlook for a 
recession during the next two or three years. 
In fact, we are predicting one. Our predictions 
for 1955 show a probable Gross National Prod- 
uct of $325 billion compared with $340 billion 
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in 1952 and an Industrial Index of 205 com- 
pared with 225. But no one in the electrical 
industry need become alarmed. For most 
authorities believe this period will still be one 
of continued healthy growth for our segment 
of the economy. 


We believe that even under these conditions 
sales of electricity will be up 50° in the next 
five years. Today when industrial output is 
leveling out and appliance sales are low, the 
industry is showing steady gains of around 7% 
over last year To provide for this growth along 
with the current backlog of system facilities and 
adequate reserves, the full 31 million kw now 
planned ivr the next three years must be in- 
stalled. With this must be added the correspond- 
ing transmission and distribution facilities. By 
the time this is done readjustments in our econ- 
omy should have been completed. Then a new 
cycle of growth will be facing the industry. 


But there is a broader significance to this pic- 
ture than the mere safety of one industrial 
group. We must recognize the fact that the 
electrical industry has now become so important 
to the economy that its actions can materially 
affect the overall outlook. The expansion of 
electrical utility systems represents almost 15‘% 
of all business capital expenditures. Add to 
this the ambitious plans of electrical manufac- 
turers, and we reach about 20% of the total. 
The sales activities of utilities, manufacturers, 
wholesalers, and dealers are another important 
influence upon the American economy. 


Obviously the leadership shown by the elec- 
trical industry might be decisive in guiding our 
country’s development. Therefore, let us throw 
all of our weight in the direction of maintaining 
all industrial activity. Let us also set our sights 
on reaching new goals through use of America’s 
expanded productive facilities. 


Te 





Improved Distribution Protection 


Distribution circuit protection has progressed in tech- 
nology pretty well in step with the demands created by 
the changing pattern and scope of the distribution systems 
themselves. It has been possible to contend with the short- 
ening of feeders in conjunction with the use of a steadily 
increasing number of new substations and the resulting 
increasing Of minimum short circuit capabilities 

This increase admittedly cases the task of handling 
across-the-line starting of motors. It also aids in reestab- 
1 prolonged interruption because the 
settings are 


lishing service after 


fusing and/or relay necessarily heavier. But 


in some cases the problem of protection against faults, 
handling 


motor loads 


and load pickup after prolonged 
outage will continue to be difficult. This condition ‘arises 
if the minimum short circuit capability is low and com 
parable in magnitude to the feeder 
(e.g 


load, such as long 
Meanwhile the high capacity, oil circuit 
‘iS providing an economic and satisfactory method 


of protecting the 


rural) lines 


reck 


shorter, higher short circuit capability 
The recloser 
can clear temporary faults and permit sectionalizing fuses 
to take care of permanent ones 

There are some who feel that more could perhaps be 
achieved in the desired protection if the protective device(s) 


were extended and conceived to: 


feeders in contiguous suburban territory 


1. Sectionalize the feeder in the event the main breaker 
locks out 

2. Be sensitive to fault currents beyond it 

3. Remain open if such faults exist permanently 

4. Reclose an interval of time after the main breaker 
has been reclosed provided no fault exists beyond its own 
location 


These are the words in which ¢ 


M. Lytle, Kansas City 
Power & Light Co, defines the capability of a device for 
automatic pickup of feeder load after it has been inter- 
rupted. Naturally, it is going to command more accept- 
ance if it is simple relatively low in cost. 
Naturally also its characteristics should be adjustable to 
meet the changes in system needs such as may be required 
with the increased use of This adjustability 
may have to conform to individual system preferences 
regarding aerial cable faults—minimum to save the cable 
or enough more to burn clear and thus provide identifi 
cation for fault location. But the effort should be 
made to secure this improved distribution protection 


rugged, and 


aerial cable 


CASYy 


Preferred Standard Transformers 


Standardization of 


distribution and small power trans- 
formers is established and a success because the idea is 
basically sound. It’s time to to look for an 
area in the power transformer field where similar stand- 


ardization would be profitable 


move on, 


Main power transformers 
for generating stations offer such a profitable area for 
the next step in standardization. It should be considered 
Here's why 

1. This is an area where transformer requirements are 
often duplicated 
prevails 


2. Users 


so the opportunity for standardization 


have never been offered a standard unit in 


this range. Selection of ratings has been appropriately 
whimsical. So the climate is favorable for such a step. 
3. Preferred standard turbine been 


generators have 
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established since 1945 and been thoroughly accepted by 
the industry. It’s logical to expect that if standard turbine 
generators, with their many variables, can be well received, 
standard transformers to be used with such units should 
be equally popular. 

The choice of the standard transformer size for use 
with 30,000, 40,000, 60,000 and 90,000-kw preferred 
standard turbine generators depends on the interpreta- 
tion given to the various ratings. It depends also on the 
intended loadings of the boiler, turbine, generator, and 
transformer in service. But since the investment in trans- 
former capacity is low relative to that in steam generat- 
ing equipment and turbine generators, conservatism in 
the choice of main power transformer size does not 
appear to be good judgment. 

Logic suggests that standard transformer kva ratings 
be based on the maximum capabilities of the generator. 
Today practically all steam turbine-driven generators 
15,000 kva and over are hydrogen cooled and rated at 
%4-psi hydrogen with capabilities of 115% at 15-psi 
hydrogen. It is present good practice to select a trans- 
former kva size in the vicinity of the 15-psi capability of 
the generator. While a growing number of installations 
do take auxiliary power from the terminals of the main 
transformer, the selection of a transformer size on the 
1S-psi capability basis does result in a rating that matches 
plant capabilities well 

Inherently, the biggest gains from standardization are 
achieved in times when material and manpower are at 
a premium. These conditions prevail today. Thus it’s 
logical to standardize main power transformers for gen- 
erating stations now. Why wait? 


Regulation W Has Been Lifted 


Controls on installment buying—Regulation W—have 
been lifted. Probably some segments of the electric appli- 
ance industry are rejoicing. This is the time which they 
have been anticipating since the controls were first imposed. 
They see easy credit terms as the answer to their sales 
problems. Now they think customers will rush into the 
stores and clean the shelves of appliances so long gathering 
dust 

Those who put their faith in easy credit as the solution 
to the problem of selling appliances may find it has brought 
them only bitter bread. Because the terms of Regulation 
W—15° down, 18 months to pay—were not the principal, 
or even an important, reason for buyer lethargy. These 
terms were not really onerous. They were hardly more 
than would be required by good business judgement. 

It may be that we are wrong in discounting so drastically 
the effect of lifting controls on installment buying. As re- 
spects buyer attitudes, we believe we are right. We believe 
that customers haven't been buying electrical appliances 
for this one big reason—They haven't been sold. The many 
improvements which have been made in appliances make 
many now in use obsolete. But it takes salesmanship to 
prove this to the average customer. And it takes salesman- 
ship to put across the many other arguments as to why 
appliances should be bought now. 

Let us hope that the death of Regulation W will signalize 
the rebirth of selling and that the effect on dealer attitudes 
will be such as to give the appliance sales a real shot in the 
arm. Maybe the removal of this fancied obstacle will in- 
spire dealers to pitch in on the selling job they must do. 
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THE ELECTRICAL WEEK 


Featured in the News 


NPA-DPA Boss Fowler has some definite ideas about 
decontrol (p 121). . . EEI President Gadsby tells PUAA 
Convention the industry has to develop the personal 
approach (p 122)... Dale E. Doty is confirmed by the 
Senate as a member of the Federal Power Commission 
(p 123). . . FPC has developed a plan to standardize 
federal power procedures, but it looks as though nothing 
will be done about it this session (p 124) . . . EEI engi- 


neering eommittees get together to compare notes (p. 
. . Fairman warns APPA Convention that slip- 
pages are bound to occur (p 127) . . . Future of the 
electrical industry looks good, convention of National 
Federation of Financial Analysts Societies is told (p 129). 


125). 


Latest from Washington—Bureau of Reclamation has 
drawn up plans for a $207-million, 218,000-kw project 
on Trinity River in California . .. AEC is spending about 
$1 billion a year on its atomic energy program, and the 
figure will go up to about $1.3 billion a year if its expan- 
sion pogram is appoved. AEC says 15 Ohio Valley 
power companies propose to form a common company 
or companies to supply the 1.8 million kw of estimated 
power required for operation of a gaseous diffusion 
uranium separation plant. 


E. Jason Dryer, now serving as Depa general counsel, 
is slated to be new deputy director of the agency . . . 
Pacific G&E is asking FPC for a preliminary permit for 
a proposed hydro project on McCloud River in Cali- 
fornia . . . House Public Works Committee approves 
legislation authorizing Army Corps of Engineers to 
spend $35 million for emergency flood control work, 
mostly to repair Missouri River levees and other con- 
trol works damaged by recent floods. 


SEC announces that oral argument on Electric Bond 
& Share Co’s:“Final Comprehensive Plan” for compli- 
ance with Holding Company Act has been postponed 
from May 12 to May 26. 


From Middle Atlantic—-West Penn Power Co plans to 
move its headquarters from Pittsburgh to the Greens- 
burg area 


From West South Central—Abbeville, La., City Council 
sets a minimum price of $1.5 million on its municipally 
owned electric system. Mayor J. E. Kibbe declares that 
Gulf States Utilities had offered $1,012,326, but in his 
opinion it was far from being sufficient in view of the 
returns the company will receive on its investment. 


From the Far West—Idaho’s Attorney General Robert E. 
Smylie predicts American P&L will distribute Washington 
Water Power common stock to its stockholders by July 
1 and that the concern will be freed of “eastern domi- 
nance.” 


Construction— Y arrows Ltd, Victoria, B. C., will build 41 
aluminum transmission towers, to cost more than $800,- 
000, for Aluminum Co of Canada’s power line from 
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Kemano to Kitimat on British Columbia's north coast 
(EW, Jan. 21, p 32) 


Financial—Electric Bond & Share will pay June 25 to 
stock of record May 22 a common dividend payable 
in common stock of Southern Co at the rate of four 
shares of Southern Co for each 100 shares of EB&S .. . 
USBR discloses it will set aside its plans for the power 
and water storage development on Feather River in 
California if the State proceeds with its proposal to 
finance a $1-billion project on the stream through the 
issuance of revenue bonds (EW, April 28, p 7) . 
Pennsylvania PUC approves consolidation of Scranton 
Electric Co and the Abington Electric Co 


Labor—Appalachian Electric Power and IBEW agree to 
5% wage increase .. . Commonwealth Edison and IBEW 
agree to 8% wage hike . Pennsylvania P&L and 
independent union settle for a little less than 8% wage 
boost. 


Legislation— Michigan's Gov G. Mennen Williams signs 
bill which requires notices be given all cities of pro- 
posed increases in public utility rates. It prohibits PSC 
from acting on rate increase petitions until a report is 
made of the situation by its technical staff . . . Massa- 
chusetts House suspends rules to admit a bill to allow 
Taunton Municipal Lighting Commission to sell elec- 
tricity in adjoining North Dighton. The bill also will 
allow the commission to purchase the electric system of 
Mt. Hope Finishing Co serving that town. 


Rates—Nova Scotia Provincial Public Utilities Board takes 
under consideration application of Seaboard Power Corp 
for 10.24% rate increase in industrial and domestic 
classifications . . . PSC grants Georgia Power Co a hear- 
ing June 12 to see if there are “extraordinary condi- 
tions” to warrant reopening $4.2 million rate increase 
case. 


Hydro Capacity of U. S. central stations now exceeds 19 
million kw and internal combustion capacity exceeds 2 
million kw. Exact figures on April 1 were steam, 55,- 
380,818 kw; hydro, 19,052,567 kw; internal combus- 
tion, 2,001,146 kw; total, 76,434,531 kw. 


Lead prices cut, for third time since April 29, to 15¢ a Ib, 
4¢ below the ceiling level. 


Hotpoint, Inc, promotes Vice Pres John Sharp to the presi- 
dency succeeding James J. Nance, now president of 
Packard Motor Car Co. Detroit is asking—Does the 
move foreshadow Packard’s entrance into the appliance 
field, via merger—Nash-Kelvinator? 


Congratulations—Wiscdnsin Utilities Association elects 
Theron Brown, vice president and general superinten- 
dent of Madison G&E, president; also elects George A. 
Donald, president of Lake Superior District Power Co, 
vice president . New York City’s Hundred Year 
Association elects Charles B. Delafield, vice president of 
Consolidated Edison Co, president . . . Vancouver Elec- 
trical Association elects John Grumey, Coast Electric 
Co, president. 





WASHINGTON COMMENT 


JESSE MOCK 


If outward appearances could be relied on, it would 


seem that Congress is getting the runaround on two 


small but important appropriation items for electric trans- 
mission lines 


The situation is this 


Southeastern and Southwestern Power Administrations 


the power marketing twins of the Interior Department 


are bent on constructing some 95 miles of transmission 


line in their marketing areas. As they read the law. it is 


their responsibility to transmit power from federal proj 


ects to preference customers 


Congress, which wrote the law, has a little different 


In the written reports accompanying funds legisla 
tion there is the admonition that these 


dca 


agencies should 


build transmission lines only as a last resort. First 


they should try to make use of existing lines by negotiat 
ing “wheeling” contracts with the owners, which are 


usually electric companies 


One Way to Fool Congress ... The agencies have worked 


out a clever procedure which seems to circumvent the 
directive of Congress 

Surely you don't expect us to negotiate these con 
tracts with an empty purse,”’ they tell Congress. They 
then ask for a small initial appropriation to build the 
lines. Once they get this initial appropriation, they have 
a “club” with which to threaten the electric companies 
at negotiating sessions 


Their attitude toward the company is “either you give 


us exactly the kind of ‘wheeling’ contract we want, or we 
build the line ourselves and begin siphoning off your cus 
tomers.” Only companies who have dealt with these 
agencies know how widely this “club” can be swung 

In the case of Southeastern, the line in question is a 
4i-mile, 115-kv line from Clark Hill Dam to the Green 
wood County (S. C.) Electric Power Commission. Last 
year the agency was granted $318,500 by Congress to 
use as a “club” in negotiating a “wheeling” contract 
with South Carolina Electric & Gas Co. But Congress 
told the agency these funds were not to be used until 
“every possible effort” had been made to obtain a “wheel- 
ing” contract with the company 
Utility Willing but Sepa Isn't . South Carolina Electric 
& Gas has offered a number of times to sit down and 
negotiate with Sepa on the Greenwood line. But first the 
agency wanted to negotiate a system-wide “wheeling” con 
tract. Later, Sepa hinted that the Greenwood County Com 
mission might want to build the line itself 

But when Sepa came to Congress again this year for 
money, it asked for another $869,500 to build the line 
In its justification notes, it listed the line as “under con 
struction.” The argument was then made that Congress 
would be throwing away its previous appropriation unless 
it allowed the agency enough to continue “construction.” 
In reality the only construction underway was the acquire- 
ment of some rights-of-way. Only recently has the con- 
tract been let for clearing these 

Thus the “club” which Congress gave Sepa to use on 
the electric company was brought back to use on Con- 


gress, itsel! 
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With slight variations, this same procedure has been 
used by Southwestern Power Administration in connection 
with a proposed 54-mile Springfield-to-Carthage, Mo., line. 
In this case a contract was negotiated by the agency, but 
it has been gathering dust on the desk of Interior Secretary 
Oscar L. Chapman since January. Nevertheless, SPA is 
asking more money from Congress to build the line 

Use of this procedure has moved one observer to say 
Congress is getting the “ninety-five mile runaround.” If 
so, it has no one to blame but itself. This legislative 
trick is an old one that Congress uses occasionally for 
its OWN purposes 


TECHNICAL NOTES 


ARCHER £— KNOWLTON 


Total enclosure of conveyors, with negative pressure main- 
tained by exhaust fans, facilitates control of dust, espe- 
cially at unloading and transfer points 


Joints in high-pressure cables (both oil and gas) showed 
no failures among 3192 joints in the EEI report for 1948. 


Alarms are often desirable but installation of several 
dozen may result in 15 or 20 going off simultaneously in 
a4 major power plant emergency. What do I do first? 
Better discriminate. 


Air holds open a 230-kv, 3-cycle airblast circuit breaker. 
Pressure is 215 psi. There is no isolator 


Pentachlorophenol in 5% concentration is comparable in 
toxicity to creosote for pole preservation. 


Radio frequency induction heating units in American in- 
dustrial plants exceed 500,000 kw in aggregate operating 
capacity and $75,000,000 in investment 


Heavy snow experience teaches these lessons; guy ade- 
quately, use top quality poles and line material, use double 
stop ties on insulators, avoid alley arms or unevenly 
loaded arms, dead-end wherever possible 


Silicone grease is being used to (a) lubricate and prevent 
ice formation on disconnect switches, (b) preserve linemen’s 
leather goods, and (c) seal transmission line splices 


Gas-turbine electric-drive locomotive of 3,500 hp is being 
put into service on the Great Western between London and 
Plymouth for 90 mph and extreme grade of | in 36 


Spreader stokers are afflicted with growing pains. They 
are growing larger in feasible ratings. They are growing 
better in load-range performance. They grow on the auxil- 
iary conscious engineer—roughly one-tenth as much hp as 
pulverizing requires 


Publicizing of operating errors is bad for morale. Dis- 
semination of the salient facts is good for the cause 


Broom-wielders have been known to jar low-mounted re- 


lays into contact resulting in an unwanted tripping that is 
hard to analyze and explain 
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STATISTICS 


~=— 


Billions cf kwhr 


Output Week Ended May 10—7,030,000,000* Kwhr 


Per Cent Change From Previous Year 


Totel New Mid Cent West South- South Rocky Pacitic 
us Eng Ation. ind Cent east Cent Mount NW Sw 


Moy 10 +7.1° (Dete on omens change not available ot press time) 
May 3 +59 +48 +51 +0.6 +$.1 +120 412.5 +17 +47 +8.5 
April 26 +69 +35 +6.0 +42 +55 +135 +163 +41 +41 +31 
i isti Letest Preceding Year 
Electric Power Statistics i see a 
Peak Load (Million Kw 64.8* 69.0 62.4 
Capacity (Million Kw 76.34 75.99 70.25 
Production (Billion Kwhr 33.04 31.54 30.92 
Hydro 10.44 9.46 9.22 
Fuel ake w 22.60 22.07 21.70 
Fuel Consumption 
Coal (Million Tons 8.84 8.74 9.03 
Oil (Million Barrels 5.22 4.77 5.53 
Gas (Billion Cu Ft 57.39 54.82 48.48 
Sales (Billion Kwhr 29.08 29.72 26.50 
Residential 8.51 . 8.87 7.58 
Commercial ; 4.87 499 4.89 
ndustrial ; 13.82 13.90 12.64 
Other j 1.88 1.95 1.79 
Net Income Class A & B Companies 
$ Million 88.00 86.59 80.33 
Estimated Dec. 52 Peak (Million Kw)* 80.5 80.6 78.0 
Kwhr per Residential Customer 
12 Month Average 2,037 2,021 1,867 
Revenue per Kwhr Residential Service 
12 Month Average) 2.80¢ 2.8l¢ 2.86¢ 
Canadian Production (Billion Kwhr) 4.97 5.27 4.38 


Business Statistics 


FRB Industrial Production Indext tt Mar 217" 219 
Gross National Product Annual Rate 
$ Billion Ist Otr. 339.0" : 319.5 
E W. 5 Industry Production Index Apr 124.0° 1 122.6 
ENR Construction Cost Indextt May 116.8 113.6 
BLS Consumer's Price Index Mar 188.0 184.5 
NEMA Insulation Materials, Sales Indext Feb 528 ) 552 
NEMA Electric Appliance Sales Indext Feb 224 343 
NEMA Household Refrig. Sales Indext Feb 153 ; 238 
Metal Prices (May 13 
Copper, Conn. V., Ib : $ 24% $ 24% 
Lead, N. Y., Ib 15 17 
Zinc, prime Western E. St. Louis, Ib 19% 17’ 
Tin, Straits, qual. N. Y., Ib 121% 1.39 
Aluminum, ingot, base price 19 19 
Nickel, base price 562 56% 50% 
Steel, billets, Pitts, ton..... 56.00 56.00 56.00 
Steel, scrap, No. | heavy, Pitts., ton 45.00 45.00 45.00 


* Estimated. *1936=—100 ft 1949-100 ttt 1937-39=—100 (Unadjusted) 
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Electric Utility 
Depreciation Practices 


A continuing trend toward general 
adoption of straight line depreciation 
accounting practices by the privately- 
owned electric utilities has been re- 
ported by the Federal Power Commis- 
sion. 

According to the FPC study, 76% 
of the Class A and B companies are 
now using the straight line method 
compared with 52% in 1945 and 
15% in 1937. An increasing number 
of utilities are, also, segregating elec- 
tric plant accounts, depreciation re- 
serve accounts, and depreciation ex- 
pense accounts. Over one-third of 
these utilities report annual rates of 
depreciation by property accounts 
and have established reserves by func- 
tional classes of property. 

The report shows that these 298 
companies have, on the average, a de- 
preciation reserve that is 20.5% of 
total utility plant, and an annual de- 
preciation expense that is 2.25% of 
total utility plant. These figures are 
based on plant accounts at the end 
of 1950 


Depreciation Reserves 
Class A & B Electric Companies 


Depreciation Reserves 
Total Utility Plant 
(Bilfiens of Dollers) (Bilfiens of (% of Plant) 
Dellars) 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 


a>eravioesnd= 
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Depreciation reserve ratios reflect 
the effect of factors which change the 
average age or service life of electric 
plant. During the present era of 
marked expansion the average age of 
utility properties has been significantly 
reduced. Increases in plant relative to 
reserves has resulted in a decline in 
the reserve ratio. 

During 1947-1950 electric plant in- 
vestment increased some 10% an- 
nually. Average increase during the 
preceding nine years was slightly less 
than 3%. Consequently depreciation 
reserves, aS a percentage of total 
utility plant, have fallen off. 





NEW SERVICE CENTER of Quebec Hydro-Electric Commission cen 720 ft by 600 ft, is largely one story high but has a limited second- 
tralizes the commission's field services. The building, which measures floor section for offices, training schools, and an auditorium 


Quebec Centralizes Its Field Services 


Quebec Hydro-Electric Commission 
last month opened a new service cen- 
ter in Montreal which centralizes its 
field services under one roof 

The commission had been using a 
number of buildings, some of them 
dating back to 1847, for these opera- 
tions and had to store its supplies and 
equipment in widely separated parts 
of Montreal 

The ground floor of the new center 
has been planned to accomodate the 
commission's garage, general shops 
and stores, gas and electric meter 
shops, and government quarters for 
meter inspection. The garage has the 
equipment necessary for complete 
overhaul of vehicles, except for en- 
gine rebuilding. 

The center, begun in November 

MAIN ENTRANCE of service center is faced PLAQUE in entrance hall of the center is '949, was inaugurated . pril 19 by 
with smooth-polished rouge-colored granite unveiled by Premier Duplessis of Quebec Quebec Premier Maurice Duplessis. 


CAR WASHING facilities are part of the center's garage section FORK LIFT TRUCKS which have been equipped with pallets are 


Travelling frame with perforated tloor accomplishes clean-up job used to permit rapid and easy handling of heavy parts and equipment 
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Controls Are Entering the Final Phase 


@ Henry H. Fowler, who succeeds Fleischmann, favors rapid 
relaxation of controls but won‘t be rushed into decontrol 


@ Depa feels some priority still is needed by the power in- 
dustry if three-year goal of 31 million kw is to be met 


@ New DPA boss wants to keep a finger on production of © 


metals so the military will have enough for weapons 


The change of guard at the Defense 
Production Administration means that 
production and construction controls 
are nearing their final phase. 

Henry H. Fowler, who succeeds 
Manly Fleischmann as DPA boss June 
1, has been working on decontrol plans 
for the last several weeks. It was 
Fowler who drew up the detailed 
schedule for gradual removal of ma- 
terials controls between now and early 
1954 for Fleischmann. 


Won't Be Rushed . . . But, though he 
believes strongly that controls should 
be relaxed as rapidly as possible, 
Fowler isn't going to be hurried into 
decontrol. 

He has already vetoed a proposal 
by the steel industry that it be allowed 
to call the wrn on decontrol of vari- 
ous shapes and forms of steel over the 
mext several months. Fowler believes 
allotment of steel for civilian uses can 
be dropped gradually over the next 
six-nine months, but DPA will set the 
timing. 

Fowler feels that the Controlled 
Materials Plan in its present form— 
with allotments of steel, copper, and 
aluminum for all major users—must 
be retained at least until next year. 
While supplies of metal, especially 
steel and aluminum, are increasing, 
there won't be enough before next 
year to allow a scramble among all 
users for what is available. Too many 
vital industries might get caught short. 

Sull plagued by threatened and ac- 
tual shortages of equipment, the mo- 
bilization officials in charge of electric 
power also want to go easy on decon- 
trol 

Defense Electric Power Administra- 
tor James F. Fairman believes some 
priority must be maintained for the 
power industry if it is to meet its three- 
year, 31 million-kw goal. He talks of 
the period of rapid decontrol of ma- 
terials as still some distance away. 
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Subject Aired . . . The subject has been 
aired thoroughly by the electric power 
coordinating committee of which Fair- 
man is chairman, and which also con- 
sists of a top representative from both 
National Production Authority and 
DPA. It remains to be seen whether 
electric utilities will retain some pri- 
ority during the period of general 
decontrol. 

At the operating level of Depa there 
are signs of control relaxation. This is 
brought about partly by the increasing 
availability of materials and the 
smoother operation of CMP. Straws 
in the wind at the agency thus far are: 


@ A study to determine how much 
paper work can be eliminated in deal- 
ing with utilities on material control 
matters. 

@ A reduction in force of the con- 
struction-expediting branch brought on 
by less need for procurement assist- 
ance. 

@ Generally less pressure on the op- 
erating personnel of Depa now that 
material allotments have eased. 


Even after it becomes safe to allow 
a scramble among non-defense users 
of metal—probably by Jan. 1—DPA 
boss Fowler wants to keep a finger on 
metal production. That’s one reason 
why he plans to continue CMP type of 
allotments for military production 
throughout 1953. That will require 
producers of steel, copper, and alumi- 
num to continue clearing their sched- 
ules in advance with the government. 
Thus Washington can be sure the mills 
will be turning out metal in the shapes 
and forms needed for the. production 
of weapons. 


Arms Procurement . . . Fowler also 
wants to keep a firm hand on arms 
procurement. Likely cuts in military 
spending mean the armed forces must 
settle for fewer weapons or find ways 


HENRY H. FOWLER 


to get more for their money. Fowler 
thinks a strong DPA, manned by in- 
dustry people with the proper know- 
how in production techniques, can 
help the military to get more efficiency 
in procurement 

The new DPA chief probably will 
be in an even stronger position than 
his predecessor to put his ideas into 
effect. It's now clear that the top con- 
trols job—that of Director of Mobili- 
zation vacated a month ago by Charles 
E. Wilson—will not be filled per- 
manently in the near future. Acting 
Mobilizer John R. Steelman, who is no 
production expert, probably will let 
Fowler write his own ticket on materi- 
als controls and defense production 
policy. 

In addition, Fowler will retain his 
job as administrator of NPA, a post 
he has held since last Jan. 8. So he 
will have the last word on both policy- 
making at the DPA level and on 
NPA’s administration of his policies. 


His Deputies . . . He plans to name 
potent deputies in both agencies to 
take most of the administrative de- 
tails off his hands. Franz Stone, al- 
ready the deputy administrator of 
NPA, probably will take over most of 
DPA has sev- 
eral deputy administrators. Ralph S. 
Trigg, James F. King and William L. 
Campbell rate as the most able, and 
one of them probably will be selected 
as Fowler’s top DPA aide. 


Fowler's chores there 
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PUBLIC RELATIONS & ADVERTISING 


AD DISPLAY was o magnet for the ad-men. Above, Gerald T. Clifford, 
Penelec, runs across Ernest R. Laws, Philadelphia Electric 


PUAA BETTER COPY CONTEST entries attracted attention of Allon 
F. Stadler, Ohio Edison Co's general supervisor of advertising 


To make the ads count, Gadsby tells PUAA, utility advertisers must remember 


It's The People Who Will Decide 


The electrical industry has got to 
start thinking about what the people 
want, rather than what it 
wants, if it hopes to continue as an 


independent 


just about 


force in this 


George M. Gadsby 


country, 
president of Edi- 
son Electric Institute, said last week 

Gadsby, who is also president of 
Utah Power & Light Co, spoke to 
delegates to the 31st Annual Conven- 
tion of the Public Utilities Advertising 
Association in Minneapolis 

“It is the people who will decide,” 
he said. “If they want public power, 
they will have it. If we can show them 


it is to their own interest to have us, 
they will have us.’ 
Gadsby said it was in the field of 


advertising men to accomplish this 


The Mistakes . . 
was an era of good feeling about pri- 
but back around the '20's, 
lost 


- Once, he said, there 


vate power 
the industry Finan 
cial pyramiding and collapse of the 
holding companies started the down- 
trend Delays and 


impolitic procedures in rural electrifi 


its standing 


he pointed out 


cation accelerated the process, he said 

“There never would have been the 
need,” he said, “for rural electric co- 
operatives—and there was a need for 
them—if private utilities had had 
more faith in themselves to develop 
the farm market.” 
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The electric companies, Gadsby 
said, failed to approach the farmer 
party at interest in their rural 
electrification plans. The first the 
farmer knew anything about it was 
when agents of the power company 
asked him for right-of-ways 


“If we'd called 


as a 


the farmers in we 
could have had a force of friendship 
in rural areas that would have pro 
tected us from anything that came 
along,” he said 


And more 
hurt the 


-.+A third thing that has 
industry, he said, is its in- 
ability to make the personal approach 
in dealing with people 

“We are learning now to see what 
the other fellow has in 


commented 


mind,” he 
“We've got to approach 
the public on a “What is good for you?’ 
basis.” 

Selfish viewpoints, lack of unity in 
the industry and inadequate advertis- 
ing and public information appropria- 
tions are other reasons for the indus- 
try’s status, he said 

“All these things,” he commented, 
“made us ripe for an invasion. Our 
own record and shortcomings made it 
possible for the Washington public 
power crowd to incite public opinion 
against us. Santa Claus and a spigot 
in the U. S. treasury are indeed tough 
competition.” 
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The Remedy . . . Remnants of the 
industry's faults still exist, he asserted, 
but gradually they are being worn 
down. Proper advertising and public 
relations approach to the problem can 
do much to wipe out a negative feel- 
ing on the part of the public toward 
the industry, he added 


PUAA Awards Made 


Public Utilities Advertising Asso- 
ciation announced the winners of its 
1952 Better Copy Contest at its an- 
nual convention at Minneapolis last 
week 

In most classifications, entries were 
judged in three national groups based 
on the number of meters in service. 
Group A included utilities with 400,- 
000 B, more than 
150,000 and less than 400,000; and 
C, less than 150,000. 

Unless otherwise stated 
listed in each group were 
of first, second, and third 
awards respectively. Only awards won 
by electric or combination companies 
are listed. 


Or more meters; 


the com- 
panies 


winners 


Complete programs \ 


Duquesne Light 
0, second 


Cincinnati G&E Co, third; B 
Public Service Co of Oklahoma, first; Wis- 
consin Public Service Corp, second; C: 
Hawaiian Electric Co, Hartford Electric 
Light Co, Central Arizona L&P Coe 

Series of three to five newspaper ads 
on a public relations subject—-A: Cincin- 
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nati G&E Co, first, Philadeiphia Piectrik 
Co, second; B: Wisconsin Public Service 
Corp, first; Puget Sound P&L Co, third; 
e Hawaiian Electric Co, first lowa 
Electric L&P Co, third 

Single newspaper ad on any subject 
A: Consolidated Edison Co of New York 
second; Northern States Power, third. B 
Public Service Co of Oklahoma, first 
Dayton P&L Co, third; C: Central Hud 
son G&E Corp, Southwestern Public Serv 
ice Co, Hawaiian Electric Co 

Single sewspaper ad premoting the 
use of electricity—-A: Cleveland Electrix 
Illuminating Co, Public Service Co of 
Northern Illinois, Public Service H&G 
‘o; B: Dallas P&L Co, Central Pal Co 
British Columbia Electric Co; C: West 
Texas Utilities Co, Hawatian Electric Co 
‘entral Illinois E&G Co and Eastern 
Shore Public Service tied for third 

Single newspaper selling electric mer- 
chandise—A Boston Edison Co, New 
York State E&G Corp. Philadelphia Elec- 
tric Co; B Narragansett Electric Co 
Kansas City P&L Co, Columbus & South- 
ern Ohio Electric Co: C: West Texas 
Utilities Co, Potomac Edison Co, St. Jo 
seph P&L Co 

Empleyee magazines —A Detroit Edi- 
son Co, first; Philadelphia Electric Co 
third; B: Metropolitan Edison Co, first 
Dayton P&L Co, second; C: Hartford 
Electric Light Co, first; Washington Water 
Power Co, third 

Special beoklets, pamphiets, and litera 
ture other than house organs sent to 
employees—-A: Detroit Edison Co, Con 
solidated Edison Co of New York, Penn 
sylvania P&l, Co; B: Kansas City P&l 
Co, Utah P&L Co, New Orleans Public 
Service Co; C: Washington Water Power 
Co, Hartford Electric Light Co, Central 
Arizona P&L Co 

Window display 


Co, 


-—A: Union Electric Co 
of Missouri, Consumers Power Co, Phila- 
deiphia Electric Co; B: Kansas P&L Co 
second; ©“: Empire District Co, Potomac 
Edison Co, Delaware P&L Co 

Interior displays—A: Cincinnati G&E 
Co, New York State E&G Corp, Common- 
wealth Edison Co; B: New Orleans Pub- 
lic Service, first; Metropolitan Edison Co 
third; C: Wisconsin Electric Power Co 
(Extension System), first 

Car and bus cards and truck posters 
A: Pacific G&E Co, second; Consolidated 
Gas Electric Light & Power Co, third 
B: New Orleans Public Service Co. third; 
C: Hartford Electric Light Co, second; 
Winnipeg Electric Co, third 

Outdoor advertising——A: Public Service 
Co of Northern Illinois, Pacific G&E Co 
Consolidated Gas Electric Light & Power 
Co; B: Kansas City P&L Co, first: Day- 
ton P&L Co, third; C: Hartford Electric 
Light, second : Winnipeg Electric Co, third 

Annual report to stockholders—-A 
Pennsylvania P&L. Co. Union Electric Co 
of Missouri, Puget Sound P&L Co; FB 
Florida P&l. Co, Dayton P&L Co. San 
Diego G&E Co; C: lowa P&L Co, South 
western Public Service Co, lowa Electric 
L&P Co 

Employee newspapers \ Consumers 
Power Co, first; Georgia Power Co, second 
BR: Texas Electric Service Co, West Penn 
Power Co, Ohio Power Co: C: Central 
Hudson G&E Corp. Central Arizona L&P 
Co, Potomac Edison Co 

Series of bill enclosures, postcard bill- 
ing cards, direct mai! pieces and other 
material sent to residential, farm, com- 
mercial or industrial customers——A: 
Georgia Power Co. first: Boston Edison 
Co, third; B: New Orleans Public Service 
Co, Texas Electric Service Co. Connecticut 
L&P Co: C: Public Service Co of Colorado 
Potomac Edison Co, Central Hudson G&E 
Corp. 

Single booklet. pamphlet, or other piece 
sent to residential, farm, commercial, or 
industrial customers \ Detroit Edison 
Co, Public Service Co of Northern Tiinots 
Pennsylvania P&I. Co. EF: British Co- 
lumbia Electric Co Kansas P&L Co 
Florida P&I. Co Central Hudson 
GéaE Corp, second 

Printed material used in dealer promo- 
tion on any subject—A Philadelphia 
Electric Co, first; B: New Orleans Public 
Service Co, Utah P&L Co, Florida Power 
Corp; C: Southwestern Public Service Co 
first: Central Hudson G&E Corp, second 

* Radio advertising—-Union Electric Co 
of Missouri, first; Duquesne Light Co, 
second 

* Motion pictures 


Pennsylvania Water 
& Power Co first 


Southwestern G&FE Co 
second ; Consumers Power Co and Pacific 
G&E tied for third 

* Television——Consolidated Edison Co of 
New York, second; Cincinnati G&E Co, 
third. 


* All compete as one group 


Doty Confirmed for FPC Post 


Former Assistant Secretary of Interior tells Senate 
Committee private and public 


With full backing from the Senate, 
Dale E. Doty last week took over as 
Federal Power Commissioner. Con- 
firmation of the former Assistant Sec- 
retary of the Interior filled the vacancy 
on the five-man group created last 
October by the resignation of Mon C. 
Wallgren. 

Not a dissenting vote cast 
against Doty’s confirmation, either in 
the Senate or in the committee which 
considered it, despite the fact that it 
had been delayed for three 
months. 


was 


nearly 


Not Committed to Public Power .. . 
At a final hearing just before his con- 
firmation, Doty told the Senate Com- 
mittee on _ Interstate 
Commerce he 


and Foreign 
not committed 
to devolopment of public power as 
against private power 

“I feel we need the power, and all 
the power we can get no matter who 
develops it,” Doty said. “In this coun- 


was 


J. A. COLVIN 


power can live together 


try, the greatest development, in my 
opinion, is going to be basically private 
power. 

“I have been for the public power 
program of the Department of Interior 
and tried to support it, but I am not 
one who thinks that the two cannot 
live together and that it has to be a 
dog and cat fight. We have shown in 
many ways now that we can live to- 
gether and both serve the public in 
developing our power resources.” 

Committee Chairman Edwin John- 
son, Colorado Democrat, then asked, 
“In other words, you have no disposi- 
tion to block the development of pri- 
vate power?” Answered Doty, “No, 
I have not, sir.” 

Nomination of Chairman Thomas 
C. Buchanan for a full five-year term 
on the commission was sent to the 
week for confirmation. 
Buchanan, who became FPC chairman 
early this year, is serving out a term 
which expires June 2 


Senate last 


D. F. KIGAR 


Utility Men Fill Mobilization Posts 


Two utility men have been granted leave by their companies to serve with 


mobilization agencies handling power equipment 


They are James A. Colvin, 


Northern States Power Co of Minnesota, who will serve as director of Engine 


and Turbine Division of National Production Authority; and Donald F 


Kigar, 


Detroit Edison Co, new director of Materials and Equipment Division of 


Defense Electric Power Administration. 


Colvin, manager of power production and system operation for NSP, replaces 
Otis Howard as ETD director. Howard is returning to Oklahoma Gas & Electric 


Co, where he is manager of operations. 


Kigar, assistant manager of purchases for Detroit Edison, succeeds Donald 
R. McClung who is resuming his duties with Pacific Power & Light. 
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FPC Has Plan... 


for standardizing federal 
power development, but hopes 
for legislation this year are dim 
that 


Hope might be 


federal 


legislation 


adopted to standardiz« 


power 
development 


by the 


procedure ire 


dimmed 


rapidly approaching adjourn 


ment date of Congress 


House 


works that has been studying 


A speci il 


subcommittee on 
public 
the problem may recommend legisla- 
tive 


action, but there is 


almost no 
chance of adoption this year 

Lack of uniformity in federal pro 
cedures is shown by the various roles 
given Federal 
fixing 
projects 


Power Commission in 


rates on power from federal 


@ FPPC 


rales on power 


has no authority to approve 


sold from Hoover or 
Grand Coulee Dams 
@ The 


power 


igency must approve rates on 


generated from projects con- 


structed by the Army Corps of Engi- 
neers 

@ No rate 
power 
Bureau 


mission, OF 


approval is required for 
Reclamation 
International Boundary Com 
Tennessee Valley Author- 


generated from 
ity projec ts 


PPC 
told the 


Buchanan 
steps were 


Chairman Thomas 


committee these 


necessary to bring about uniformity 
1. Congress should be more definite 
in laying down the 


cost allocations, 


and amortization periods for federal 
multi-purpose projects so that a fair 
investment base would exist for rate 
making purposes 

2. FRC 
or given full responsibility for approv- 
ing power rates for all federal projects 


3. FPC should be given authority to 


should be either relieved of 


allocate costs of projects if it is given 
the rate-making power. 

4. In the event FPC is relieved of 
rate-making for power from federal 
projects, the commission should make 
occasional investigations of the power 
marketing agencies. 


Changes in Capacity Reported to FPC 





PLANT ADDITIONS DURING FEBRUARY 


Utility 
Stratton Light Co 
Maine Public Service Co 
South Norwalk Electric Works 
Pitcairn Electric Light Department 


Girard Borough Municipal Light Department 
Pique Municipal Power Department 


U.S. Army Corps of Engineers 
Manilla Service Department 
Corn Belt Power Cooperative 


State Center Light & Power Department 


Central Operating Co 

American Gas & Electric Co) 
outh Carolina Electric & Gas Co 
Black Hills Power & Light Co 


Capacity 
(Kw) 
250 
1,000 
1,900 
360 
675 
12,500 
4,800 
485 
11,500 
588 


Plant 

Eustis 
Caribou 
S. Norwalk 
Pitcairn 
Girard 
Piqua 
St. Marys 
Manille 
Humbolt 
State Center 
Philip Sporn 125,000 

40,000 

11,500 


PLANT RETIREMENTS DURING FEBRUARY 


Columbus & Southern Ohio Electric Co 
Northern Indiana Public Service Co 
Northern Indiana Public Service Co 


Rantoul Water & Light Plant 
Union Electric Power Co 
Public Service Co 
Dairyland Power Cooperative 
lowa-Illinois Gas & Electric Co 
& Electric Co 
of Missouri 
Brookings Electric Department 
Western Liaht & Telephone Co 
Western Light & Telephone Co 


lowa-Illinois Gas 
Union Electric ¢ 


Kan 

Kan 

Md 
of Baltimore 

Fla Florida Power Core 

Wyo Utah Power & Light ¢ 

Colo Public Service Co of Colorad 

NM Socorro Electric Cooperative, Inc 

Ore Pacific Power & Light ¢ 

Wash Pacific Power & Light Co 


H -Hydro, IC 
United States Capacity as of March 1 


of Northern Illinois 


Internal Combustion, S —Steam 
Hydro 


Delaware 
Ontario 1 
Ontario 2 
Rantoul 
Venice 1 
Kankakee 
Baldwin 
Coralville 
Fort Dodge 
Mound 
Brookings 
Lebanon 
Liberal 


300 
150 
150 
300 
7,500 
600 
2,500 
1,000 
2,000 
3,500 
750 
100 
340 


AAYMYYYYAITYYIIY 


Consolidated Gas, Electric Liaht & Power Co 


W estoort 
Tallahassee 
Evanston 
Lacombe 
Magdalena 
Hermiston 


Walla Walla 


5,000 
750 
250 

12,500 
298 
150 

2,437 


IITAYY%AY 


18,862,847 kw, Internal Combustion 


76,080,173 kw 


1,983,208 kw; Steam, 55,234,118 kw, Total 
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POWER BRIEFS 


@ Building of Electric Energy 
plant at Joppa, Ill 


senecr 


Inc's 
has increased pas- 
traffic to the area to such an 
extent that Chicago & Eastern Rail- 
has extended the run of “The 
Meadowlark,” operating between Chi- 
cago and the Ohio River, to include 
Joppa 


road 


@ A pilot who survived a power line 
crash is asking $31,500 damages from 
Pacific Gas & Electric Co and pri- 
vately owned Bay Airport in Marin 
County, Calif. The pilot, Alfred L. 
LaCom of Glendale, Calif., crashed 
into 60-kv transmission lines a 
year ago and his plane hit the ground 
in a marsh. He claims there were no 
lights at the field and that the power 
poles should have been painted orange 
and white. 


two 


@ Pacific Gas & Electric Co, San 
Francisco, has asked the Federal 
Power Commission for permission to 
build a  $36-million hydroelectric 
project on the north fork of Feather 
River and on Butt Creek in Plumas 
County, Calif 


@The Advertising Council, New 
York, conduct a campaign to 
urge qualified high school students to 
consider engineering as a career. Re- 
quest for the campaign came from the 
Engineering Manvower Commission 
of the Engineers Joint Council 


will 


@ Seattle City Council has enacted a 
new electrical code that has been un- 
der study for the last two vears. It 
replaces an old code in effect 20 years. 
The new code simplifiies installation 
methods and allows use of new ma- 
terials 


@ The first 60,000-kw generator at 
Northern States Power Co’s new Black 
Dog Lake plant south of the Twin 
Cities will go on the line in Septem- 
ber. The plant will have an ultimate 
capacity of 300,000 kw 


® Sunnyvale City Council has passed 
an ordinance prohibiting construction 
of a Pacific Gas & Electric Co line 
through the town. The present line 
must be rerouted to clear approaches 
to Moffett Air Field which is being en- 
larged. Sunnyvale residents ask that 
the line be put underground, strung 
along mud flats of San Francisco Bay, 
or brought across the bay near Dum- 
barton Bridge 
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MEETING REPORT 


EE) ENGINEERING COMMITTEE chairmen who attended conterence 
were (left to right): G. V. Williamson, Union Electric Co of Missouri; 
J. A. Pulsford, Public Service Electric & Gas Co; H. M. Hill, Northern 


States Power Co; H. P. Seelye, Detroit Edison Co; H. H. Marsh, 
Duquesne Light Co; F. A. Redding, Southern California Edison Co; 
and J. H. Foote, Commonwealth Services 


Substituting Aluminum for Copper... 


. . . was the big problem discussed at the joint meeting of 
Edison Electric Institute engineering committees in Chicago 


Problems involved in substituting 
aluminum for copper on overhead 
lines was the main discussion topic at 
the meeting of the engineering com- 
mittees of Edison Electric Institute, 
May 5-7, at Chicago. 

Other topics included control room 
instrumentation, the ASA C-50 stand- 
ard for rotating electrical machinery, 
cold-weather operating problems of 
outdoor power plants, and the pro- 
curement of engineers. 

“People today are looking for an 
opportunity in their field of employ- 
ment, not just jobs,” A. C. Monteith, 
vice president, Westinghouse Electric 
Corp, told a luncheon meeting. He 
listed six essential 
procurement 
engineers: 

1. Restriction of engineering 
classifications to engineering 

2. Creation of a 
program. 

3. Establishment of an educational 
program for young engineers 

4. Hiring and training of high 
school graduates to back up engineers. 

5. Introduction of a management 
development program. 

6. Follow-through on all programs. 


requirements for 
and development of 


job 


good training 


Aluminum Sizes Standardized .. . 


Standardization unen nine cenper- 
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equivalent sizes of all-aluminum con- 
ductors above 4/0 has been approved 
40 to 9 by the Transmission and Dis- 
tribution Committee. The standard 
will go to ASTM for action, M. H 
Pratt, Niagara Mohawk Power Corp, 
announced. Proposed sizes are 266,- 
500; 366.400; 397,500; 477,000; 636,- 
000; 795,000; 1,033,500; 1,272,000; 
and 1,590,000 cire mil 

Speaking for the minority David 
Burns, Detroit Edison Co, warned that 
some of the standard and ACSR sizes 
are identical. Confusion may result 
in using splicing sleeves 

W. R. Bullard, Ebasco Services, 
questioned the standard on _ four 
points 

1. Will fittings be interchangeable? 

2. What will its effect be on manu- 
facturers making both paper insulated 
cable (even cire mil 
head 
sizes)? 

3. Why aluminum 
sizes that are equivalent to commonly 
used copper sizes? 


sizes) and over- 
conductor (copper equivalent 


not select all 


4. While the recommended sizes 
are physically equivalent to certain 
copper sizes, are they economically 
equivalent in application? 

Lively discussion followed a report 
by C. E. Baugh, Pacific Gas & Elec- 
tre Co, on experiences with and life 


tests on aluminum-to-copper connec- 
tions in areas subject to severe salt 
spray and industrial fumes. His rec- 
ords showed virtually serious universal 
deterioration in a year’s time. This was 
especially true of connections exposed 
to salt spray. Conceding that climate 
and geography might explain the rapid 
deterioration on the PG&E system, he 
predicted that like trouble would de- 
velop elsewhere long before conduc- 
tor has reached its life expectancy. 


Others, Too, Have Trouble . . . Coast- 
line company representative seconding 
Baugh’s report included: R. E. Cargill, 
Gulf States Utilities, “We have thrown 
away bushels of every connector on 
the market.” H. E. Jung, Southern 
California Edison Co, “Our troubles 
parallel those reported by Mr Baugh.” 
J. P. Hayward, Atlantic City Electric 
Co, “We don't 
spray 
lines.” 

R. W. Kunkle, A. B. Chance Co, 
said ASTM salt spray tests produce 
results closely correlated with Baugh’s 
findings. Irving Matthysse, Burndy 
Engineering Co, showed how precau- 


use aluminum in salt 


areas but restrict it to inland 


tions in making connections in alumi- 
num-copper conductors would mini- 
mize deterioration 

Introduction of aluminum conduc- 
tors into underground cables brings 
splicing and other problems beyond 
those met in overhead application. 
This was brought out in a symposium 
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EEI Engineers’ Parley (continues 


opened by a by T. ¢ 


C onsolidated 


Duncan 
I dison 


Paper 
reporting prac 
tices and plans. By far the simplest 
method of connection is the compres 
sion type joint. Some 50,000 ft of 
MCM aluminum cable is being in 
stalled on the 


Crab 


180 


low voltage system 


joints will be 


27-ky 


have cables of 


used extensively 


Iwo (56,000 ft) 


projects will 
3-conductor, 4/0 com 
pact strand 
Detroit 
iluminum for 
Lo 


son Co 


Fdison is moving toward 
pipe-type cable, said 
Clark. E. C. Rue, Boston Edi- 
that room be 


provided in manholes to allow for the 


advised more 
thermal alumi 
num. R. J Okonite Co, 
pointed out that the higher inherent 
reduces both 


greater expansion of 


Wiseman 


resistivity of aluminum 


skin and proximity effect. This neces- 


sitates only 40 to SO increase in 


cross-section for carrying capacity and 


not the 60 commonly cited 


Development of a standard a-c net 


work vault smaller in size and lower 


im cost ss an outgrowth of Wisconsin 
Power Co 


Robert 


Flectric studies of system 


expansion Powers said 
Kilovar Supply ... In planning kilovar 
Hotiman Public 


Service Electric & Gas provides not 


supply, ¢ H 


said 


only an amount equal to the load but 


also a reserve equal to the kilovar ca 


pacity of two large generators in the 


area. Unswitched capacitors up to the 


limit set by generator power factor al 


minimum loads are 


first choice for 


kilovar capacity 


As a result of representations made 


by utility engineers, the Air Condition 


ing and Refrigerationing 


Manufac 


turers Association has agreed = to 


supply EFI with specific data on oper 


iting power factor and investigate the 
matter of 


JW 


Co, reported 


power factor improvement 


Anderson, Philadelphia Electric 


Charges of the Outdoor Writers As 


sociation of America that chemical 


treatment of brush on 


rights-of-way 


destroys natural beauty of 


the land- 
scape, potsons destroys 
game cover were denied by F. A. Ash- 
baugh, West Treat 
ment actually improves appearance by 
killing that 


other 


game, and 


Penn Power Co 


weeds crowd out wild 


flowers, and 


growth 
Ashbaugh said he knew of no instances 


attractive 


animal 
traced directly to herbicides 


where the death of an was 
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C-50 Amendment Tabied . . . Discus 
sion in the Electrical Equipment 
Committee on the existing ASA C-50 
short circuit clause resulted in tabling 
# proposed amendment which would 
have reduced the under the 


standards, for with- 


time 
a generator to 
stand line to line faults before it must 
The proposed 
was referred back to the subcommittee 
for further study The C-50 
for synchro- 


be cleared revision 
clause 
specifies requirements 


nous generators during three-phase 
and line-to-ground fault conditions 
The proposed revision specifies re- 


quirements for line-to-line faults 


Symposium on Control . . . Combined 
control boards for boiler-turbine-gen- 
erator have been extensively accented 
Now 40 (3.441 Mw) 
them. These figures were given the 
EE! Movers electrical 
equipment committees by H. I 


plants have 


Prime and 
I owe, 
Ebasco Services, in a symposium on 
None 


is over 10 ft long, he said. Operators 


control room instrumentation 
reportedly like the sequential arrange- 
ment and mimic representation 

D. W. Taylor, Public Service Elec- 
inc & Gas 


centration of 


concurred that the con- 


instruments requires 
functional arrangement. He makes a 
mock-up of each new control room 
nd includes illumination in the analy- 
sis. That similar 
into 


belief of 


ash handling and 


functions should not be moved 
the control 


CW. F 


Constructors 


panel is the 
Clarke, United Engineers & 
Reduction in number of operators 
it recent Niagara-Mohawk plants was 
said J. N. Ewart, by 
compact panels and studied locations 
Station 
controls should vield panel 


iccomplished 


of non-control instruments 


economy 


space to devices aimed 


at protecting 


the load and protecting the station 


H. Krieg. Stone 
& Webster Engineering Corp 


equipment, asserted F 


Cold Weather Troubles . Some 
difficulties have been expe- 
rienced in operating outdoor power 


minor 


plants during cold 
ported at the Movers Com- 
mittee round table, they pertained to 


weather. As re- 
Prime 


brief periods of iced gratings, clogged 


draft fan inlet 


frozen 
and = iced-up 


Considerable dis- 


vanes, soot 


blower mechanisms, 
crane trolley wires 


cussion was devoted to means of seal- 
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ing pipe insulation. Indications were 
that manufacturers are considering 
methods of covering and joint sealing 
to keep out water 

Turbine governor-valve operability 
is checked by one company by using 
a differential gauge across the pilot 
valve to disclose any incipient tend- 
ency to stick. 

To prevent erosion of the top tier 
of condenser tubes, most companies 
provide some means of physical de- 
flection of the dropping water. None 
reported using resin coating on tubes. 

Foaming of lubricating oil was 
largely attributed to the presence of a 
stearate traceable to some forms of 
rust prevention in the tanks or piping. 
Flushing out with the adopted lubri- 
cating oil was suggested as a correc- 
tive. 

Dredge-type hose of large diameter 
was mentioned as satisfactory for 
but others found it no 
better than iron pipe fer flow or wear 
Stainless steel lining has proved effec- 
tive in pipes and bunkers handling 


wet coal 


passing coal 


Use of television for boiler monitor- 
ing appears to be expanding. Ten com- 
panies use it to watch water levels, 5 
tor flame, 2 for stack emission, and a 
few to check ignition 

Various measures were mentioned 
to stop fuel flow on loss of air from 
fans: centrifugal device (8), loss-of- 
(15), tachometer (1), 
differential pressure switch (6), trip 
finger on circuit breaker (14) 


voltage relays 


Miniature Breaker Shown . . . Mem- 
bers of the Meter Committee were 
urged by J. C. Langdell to promote 
adoption of circuit breakers instead of 
fuses. He demonstrated one (Mechani- 
cal Products, Inc., Jackson, Mich.) 
that be available in 15, 20 and 
30 A ratings and will go in a standard 
fuse plug socket. Duncan Electric an- 
nounced extended range poly- 
phase meter and a later combination 
with thermal demand meter 
Electric has modified the meter en- 
closures for gang installation to per- 
mit straight through bus runs for either 
indoor or outdoor use. 


will 


any 


Code 


Uulity demand for indoor-outdoor 
type current transformers for low 
voltage metering runs 80% for 200A, 
10% for 400A, and 10% for 600 and 
800A, said E. H. Walton, United Il- 
luminating, in presenting a tentative 
standard. Sentiment favored dropping 
the 600A rating if there were any 
advantage. 


1952 @ ELECTRICAL WORLD 





MEETING REPORT 


BROAD SMILES are evoked by J. F. Fairman, Depo administrator, as he addresses APPA 
Amused listeners are E. R. Hoffman, Seattle City Light, left, and J. F. Ward, Tacoma City Light 


Fairman Warns of Slippage 


Depa administrator tells APPA convention about 3 mil- 
lion kw of capacity scheduled for this year won‘t be added 


While power suppliers have reduced 
by over 800,000 kw their estimates of 
generating capacity to be added in 
the U. S. this year, the Defense Elec- 
tric Power Administration feels the 
figure will actually be closer to 3 mil- 
lion kw—38 out of 217 generating 
units originally scheduled for 1952 

Depa Administrator James F. Fair- 
man told the American Public Power 
Association annual convention in Seat- 
tle, April 29-May 1 that he could be 
more optimistic than this if the task 
in front of the manufacturers weren't 
so big—transformer manufacturers 
are scheduled to ship one third more 
capacity this year than in 1951, gen- 
erator manufacturers 83% 
boiler manufacturers 133% 


more, and 
more 


Narrow Margin . . . He warned that 
we won't know where we Stand for 
some months, since in-service dates on 
most of the equipment are in the third 
and fourth quarters—28% and 46%. 
Delays of a few weeks, he said, will 
make hundreds of thousands of kilo- 
watts unavailable to meet December 
loads. Even if all the capacity now 
scheduled comes in, indicated gross 
margin between peak load now fore- 
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cast and generating capability will be 
a little over 8%. He added that Depa 
expects slippage of new capacity will 
more than equal any failure of the 
load. to materialize, so the expected 
margin will probably not be improved 
and may be worse than forecast. 

Commenting on the Roanoke and 
Kings River controversies, Willard W 
Gatchell, assistant general counsel of 
the Federal Power Commission, told 
the group that if the position of In- 
terior Secretary Chapman is sustained 
“the policy of Congress to encourage 
development of water power resources 
by states, municipalities, and power 
utilities under the Water 
Power Act will be substantially nulli- 
fied. He added that if the licensing 
authority of the act is to be with- 
drawn, it should be done by Congress, 
not by administrative 
nor by the courts 


Federal 


interpretation 


Lauds Cooperation . . . Washington's 
Gov Arthur Langlie added further 
fuel to the fires of basic conflict be- 
tween federal and state and local in- 
terests in development of additional 
generation in the Northwest by stat- 
ing flatly that he would continue to 


be opposed to federal construction of 
the Hells Canyon project while other 
projects with much better cost and 
benefit ratios for the pe@ple of the 
Northwest “are crying to be built.” 
He lauded cooperation between public 
and private members of the. North- 
west Power Pool as proof that their 
problems could be solved on a local 
level. 


Says Gas Is Losing Out 
in Commercial Cooking 


“Gas is on the way out in commer- 
cial cooking.” This was asserted by 
J. W. Palm, distributor of electrical 
food service equipment, at the Edison 
Electric Institute's Commercial Cook- 
ing Conference in Chicago, May 7. 

Palm also declared that the com- 
bination gas electric utility is 
absolutely worthless as a promoter of 


and 


commercial electric cooking. 

He urged that power companies put 
forth every effort to convince restau- 
rant operators and equipment dealers 
that electricity 
any other fuel 
it is easy 


is better than gas or 
He pointed out that 
gas equipment be- 
cause it costs less, harder to sell elec- 


to sell 


tric because the initial cost is greater. 
But in the comparison of values, as 
measured by the profit and loss ac- 
count of the 
electricity always comes out on top, 


food service operator, 
he said. 

The way to get electric cooking into 
institutional and other large food serv- 
ice installations, according to C. E. 
Sperow, Ohio Edison Co, is to work 
with the architect. And the way to 
do that is to get into the picture be- 
fore the architect has made his plans, 
then give him detailed advice in the 
form of fully worked out designs and 
equipment specifications. 


Indians Get Hydro Loan 


The Metlakatla Indian Community 
on Annette Ketchikan, 
Alaska, has $1,303,000 
Rural Administration 
loan for hydro- 
electric project on Purple Lake in the 
mountainous center of the island. The 
project is expected to develop about 
3,000 kw to supplement a 450-kw 
hydro plant on nearby Chester Lake 
and a 270-kw diesel electric plant. 


Island near 
received a 
Electrification 


construction of a 
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MEETING 


CHAIRMEN ond speckers ot PEA’s Industrial Sales Conference are 
Alden, Philadelphia Electric 
R.A. Gallagher, Pennsylvania Electric 


Restofski, West Penn Power; P. M 
tion chairmon 


REPORT 


standing, | to r) Harry 
Business Development Sec 
PEA president; and (seated) Dr Eric 


A. Walker, Penn State College; and F. F. Dickman, West Penn Power, chairman of conference 


Industrial Power Use Discussed 


Pennsylvania Electric Association speaker urges sales 
engineers to increase applications of electrification 


Power sales engineers should set 


their sights at a 10° 


increase in new 
applications of electrification for in 
dustry. This was the message of R. A 
Gallagher, president of the Pennsyl 
vania Electric Association and vice 
president of the Pennsylvania Electric 
Co, in addressing the Industrial Sales 
PEA's In 


1-2 at Wer- 


Conterence sponsored by 
dustrial Committee May 
nersville, Pa 

He said that must be 
plished by the end of 


this accom 
1953 if the ci 
economies are to 


vilian and mulitary 


exist side by side. He urged the engi- 
neers to protect our “production for 
freedom” by challenging anything and 


anvbody that endangers it 


How to Hold Salesmen . . Harry 
Restofski, vice president of West Penn 
Power Co 
salesman. He 
experiences of 


good 
talk on the 


12 power sales execu 


appraised a power 


based his 


% 


tives and summarized 26 tmportant 


qualifications of a good power sales 
man. He said that if you want a good 


power salesman to continue as a power 
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salesman you must (1) compensate 


him fairly, (2) give him opportunities 
tor growth, and (3) give him one chal 


lenge after another to pique his in 

and maintain his enthusiasm 
Dr Eric A. Walker; dean of the 

School of Engineering of Penn State 


College, told the group that this coun 


terest 


try’s world’s 
supply of vital materials will make it 


necessary to replace them with others 


increasing use of the 


He said that there is a very real possi 
bility for the use of atomic energy for 


the production of electricity 


Selenium Rectifiers . 
offer 


types of 


. « Selenium rec- 


tifiers many advantages over 


fast 
becoming a more important factor as 


other rectifiers and are 
a means of 
A. L. Barrett 
He said that 


other 


power conversion, said 
Joy Manufacturing Co 
than 


voltage control is not 


their cost is lower 
types, ‘i 
a consid ition 

The potential revenue of the metal 
veath he r market for the utility in- 


240.880 


dustry from manufacturing 


industries in the U. S. ts equivalent to 


May 19 


50% of the present industrial sales, in 
the opinion of A. D. Spillman, Phila- 
delphia Electric Co 

He said that with adequate promo- 
tional effort in the next ten years, this 
should approximate $750 million an- 
nual revenue 


Phone Service... 


- . . tO power companies in 
Pennsylvania explained to PEA 
meeting by Bell representative 


A better understanding of opera- 
uons of Bell Telephone Co of Penn- 
sylvania is being obtained by several 
utilities and will make for improved 
service performance, D. K. Phillips, 
general sales manager, central area, 
of the Bell company, declared recently. 

Phillips made this statement in a 
speech on “Unusual Bell Services and 
Equipment Available to Power Com- 
panies” before the spring meeting of 
Pennsylvania Electric Association's 
Communication Committee at Allen- 
town, Pa. 


Fruitful Discussions . . . 
understanding 1s 


The better 
a result of a series 
of group discussions with field em- 
ployees of the utilities, stated Phillips, 
pursuant to subjects and comments 
presented at two previous PEA com- 
mittee meetings (EW, Oct. 29, 1951, 
p 13; March 3, 1952, p 24) 
Referring to new telephone equip- 
ment, Phillips told of a No. 500 com- 
bined set which has more easily read 
dials and a key in the base for regula- 
tion of bell tone. Another telephone 
unit is equipped with lucite buttons 
which have ringing and busy signals 
in the key itself. This instrument per- 
mits picking up two or more lines, 
holding a party on line while 
conversing on the other line, inter- 


communication, and other features 


one 


Engineers of power companies and 
the telephone company have collab- 
orated, Phillips said, in developing a 
consolidated dispatching board for 
system dispatchers’ offices. Facilities 
are provided for pickup, hold, cross 
connection, and ringing on associated 
lines. Teletypewriter machines, he 
stated, are being used for dispatching 
service calls, receiving clearance re- 
ports from distant points, and trans- 
mitting reports between offices. 
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FINANCIAL 


Electric Industry Future Good 


Optimistic forecast is made by speaker at National 
Federation of Financial Analysts Societies’ convention 


Good times for the foreseeable 
future were predicted for the electric 
industry at the fifth annual convention 
of the National Federation of Finan- 
cial Analysts Societies meeting in San 
Francisco recently. 

Recognizing the vast growth poten- 
tial of the industry, Carl C. Brown, 
Laurence M. Marks & Co, New York, 
in an analyst survey declared that 
profits should increase, since the pos- 
sibilities were that costs would level 
off—unless war should break out. 
Income taxes will also remain at 
present levels, he believed, pointing 
to the declarations of the various 
presidential candidates. 

He emphasized, however, the need 
for a realistic climate to keep electric 
utility stocks attractive to investors. 


Favoring Rate Payer . . . Many reg- 
ulatory commissions, he indicated, are 
biased in favor of the rate payer, 
giving little heed to the interests of 
the stockholder. Also, they often 
allow such a time lag from the date 
of application to the date of granting 
the desired increase as to make the 
allowed increase then inadequate. 

Western private power spokesmen 
told the analysts that while there had 
been some rough battles in the neigh- 
borhood since federal power had 
moved in, they believed the two were 
learning to live together. And that 
there was no doubt that western 
private power was here to stay, and 
grow, and make money for its stock- 
holders 

As mentioned in “In the Industry” 
column in the issue of May 12 of 
Electrical World, James B. Black, 
president of Pacific Gas & Electric 
Co, told the forum that he certainly 
does not under-rate federal projects 
in California as a potential threat. 
But, he declared, “In our opinion 
there is no occasion under present 
Congressional policy to have mis- 
givings as to our ability to live with 
them.” 


Federal Projects Overemphasized . . . 
Commenting that the relative magni- 
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tude of the federal power projects in 
California tended to be overempha- 
sized, he pointed out that by the end 
of 1954, PG&E plans to have 4,150,- 
000 kw of total capacity on its system. 
This will then approximate the com- 
bined installations, constructed and 
authorized, of all the great govern- 
ment projects on the Pacific Coast, 
Grand Coulee, Bonneville, Shasta, 
and Hoover Dams. 

Speaking for the Pacific Northwest, 
Thomas W. Delzell, chairman of the 
board for Portland General Electric 
Co, vigorously challenged the term 
“public power empire” as applied to 
his area as a “completely false label.” 

Western Washington is the only 
strongly public power area, he de- 
clared. No new Public Utility District 
has been created in the Northwest in 
the last 12 years, he said. In Oregon 
in the last 15 years, he added, there 
have been 55 elections on the forma- 
tion of PUDs. Of these 43 failed. 

Private utilities serve 90% of all 
electric customers in Oregon, he said. 
PUDs serve only 2%, with REAs and 
municipal operations taking the re- 
mainder. 

He explained to the analysts that 
the Northwest's peculiar geography, 
excesses of water in certain areas and 
seasons, and acute shortages of water 
in other areas, made federal reclama- 
tion help welcome and necessary, and 
that hydrogeneration at flood control 
and irrigation projects to help pay for 
benefits was sound practice. 

He remarked in a wry aside, how- 
ever, that reclamation had “strayed 
considerably” from that simple con- 
cept in the last 15 years. 

Speaking on corporate pension 
trusts, J. D. Lockton, treasurer, Gen- 
eral Electric Co, described the work- 
ings of his own company’s trusts. 


Pension Trust Buys Common .. . 
General Electric started in 1950 to 
put some of its pension trust money 
into common stocks, and plans even- 
tually to keep from 20 to 30% of its 
money in this type of investment. 
About 34% of these stocks are chem- 


icals and oils. Corporate bonds with 
an “A” rating or better make up the 
largest portion of the trust invest- 
ment. Only about 19% of the port- 
folio is made up of government 
securities. 


FINANCIAL BRIEFS 


Major remaining controversy in the 
distribution of Washington Water 
Power Co stock to American Power 
& Light Co stockholders is over who 
shall choose the board of directors for 
the new WWP Co. Barring oral argu- 
ment on this point, SEC may hand 
down a decision on the American 
plan of distribution shortly. 


Morton E. Yohalem has tendered his 
resignation as Director of the Division 
of Public Utilities of the Securities 
and Exchange Commission. 


Iowa Electric Light & Power Co has 
sold $5 million first mortgage 3% % 
bonds due 1982 to 12 institutions .. . 
Columbus & Southern Ohio Electric 
Co plans to sell 200,000 common 
shares as first offering in 1953, if the 
market is right. 


Puyallup, Wash., City Council has 
set June 14 for special election to de- 
cide whether the city should issue up 
to $2.5 million in bonds to buy Puget 
Sound Power & Light Co and set up 
a local Public Utility District. 


Delaware Power & Light Co has just 
released its “Historical, Operating and 
Financial Statistics” for 1951. For 
copy write: J. W. Mackie, Comptrol- 
ler, Delaware Power & Light Co, 600 
Market St., Wilmington 99, Del. 


REGULATION 


Pennsylvania Public Utility Commis- 
sion suspends proposed Pennsylvania 
Power & Light Co $2.7 million rate 
increase another three months to Aug. 
12... Madison, N. J. makes a half- 
cent reduction in residence rates on 
all consumption over 100 kwhr 
monthly. Reduced rate, from 4 to 
3%2¢, becomes effective July 1. A 
similar half-cent reduction was made 
15 months ago. 
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Today in Utility Finance 
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EARNINGS 


Period Net Income Common Share 
(Company ths Ended 1952 1961 1952 1951 
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FINANCING 
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istribution for Tomorrow 


With nearly half of the industry’s money invested in expanding 


distribution systems, now is the time to look into the future 


Electric power this 
country are adding distribution facili- 


lies at 


systems of 


a rate of more than a billion 
dollars a year. Ten years ago addi- 
tions were only one quarter of this 
amount nual growth of electric 
systems then was half the percentage 
rate of today 

Distribution facilities — represent 
nearly half the existing investment in 
utility power systems; and when com- 
bined with subtransmission, they will 
continue to absorb half the dollars 

By far the largest system operating 
and maintenance expenses are related 
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to the 


spondingly, a 


distribution system. Covrre- 


large part of 
electrical manufacturing research, de- 


velopment, and production facilities 


our 


are devoted to equipment for the dis- 
tribution system 

For these reasons, Electrical World 
is devoting this issue to a thorough 
of the 
the distribution system 


review projected growth of 


load and to 
the planning of facilities to provide 
an adequate power supply 


A Time of Deci 
reach the peak of the mobilization 


m... Today, as we 


effort and pass on to more normal! 


pel 1ods, 


managements of electrical 


utilities 


are faced with 


Will they 


critical deci 


sions complete the pro 
laid the full 

industrial facilities as now 
planned . . . or will they cut back to 
Will 
maintain an optimistic view of mar- 
kets yet untapped, or will they leave 
Will they 


seek new heights in economical system 


grams out on basis of 


use of 


more conservative levels? they 


building to someone else? 
design or follow past prece 
In the pages that follow Electrical 


World presents its latest predictions 
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Ten Considerations in Planning 
Distribution for Tomorrow 


Subtransmission is an adjunct of distribution 
Subtransmission takes the burden of expansion off distribu- 
thon It links sourees and afford. multiple and back up 


stp rly by tneorporating re gulation and rhase control dis- 
rl I I 


tribution . job 


Higher voltage offers escape from inadequacy 


Higher voltage primaries have inherent economic merit 
But careful analysis mas justify retaining 4 ks Logical 
evolution ts more load per cireut and per substation along- 


ile higher voltage 


Performance is a neglected guide to good design 


Performance of distribution «vstems has mot received the 
same erttical analysis as that of transmission and veneration 
“\atemes It. time to take stock and point distribution 


design toward better results for fewer dollar 


Good voltage regulation is a fundamental 


Voltage regulation is adequately achieved by judicious use 
of fixed and switehed capacitors along with manipulation 
of bus voltage Adjustment at load and source handles 


load variation with minimum uses of feeder devices 


Substation development is vital to economy 


bactorv-assembly makes substations easy to install or move 
when load changes require These unit substations embrace 
basic functions of transformation, regulation. and protes 


tion: are easy to duplex for expansion: and high salvage 


Secondary conductors need not be replaced 


Secondary distribution is not the place about which to 
worrs Ltil three phrase service comes, No 2 copper is 
proving ample even for house heating It< a matter of 


bigger transformers, closer together 


Reclosers can contribute to reliability 


Reclosers, svstematically applied. reduce disturbances and 
outages, Serviee crews can take care of larger territories 
Most mnterruptions are momentary and warrant automatic 


reclosure today 


New techniques can handle high rural line loading 


To meet mounting rural line loads these expediants are at 
hand Higher eimeuit voltage addition of third phase wire. 


mad more frequent spacing of substations 


Switched capacitors can enhance adequacy 


Switched capacitors pare investment for a whole system 
Thes reduce cireuit loading. hold up voltage without causing 
high voltage ut light load Applied anywhere moved o1 


expanded readily. they are a logical tool of expansion 


Sound pole-top design averts costly accidents 


Pole top congestion i poor economy. Whik ample pole 
top design may cost more, cost of accidents can wash out 
false economy of inadequate climbing space, work area, 


and clearance 


economic climate under which 

uur electric systems will grow and 
srosper. We also submit our annual 
orecast of the ten year growth of the 
lectrical industry in terms of peak 
id, enerey use ind capacity needs 


Growth Creates Problems . . . Dis 
tribution systems for tomorrow com 
ind attention today as growing loads 
ct the scrutiny of designers toward 
components of system that are now 
inadequate to handle the heavy id 
densities that lie only a decade 
1¥61 peak loads may reach 

ion kw for the nation as a whol 

sponding to this demand 
yut figure of 800 billion 
s compares dramatically with 
oad and output figures 

million kw and 372 billion kwhr 

Significance of these figures, insotar 
is they concern distribution system re 
quirements, has often been = over 
shadowed in recent years by pre 
occupation with generation and trans 
mission needs that involve definite 
compact, and definable units of 
system. By comparison the job of 
planning adequate distribution system 
development involves detailed and 
ramified studies reaching into remote 
system corners. It is a rare distribu 
tion development indeed that can rival 
the stature or sheer glamour of 
new generating Station or transmission 
line For taken one at a time dis 
tribution projects are relatively sma 
in size Yet year in and 
they aggregate in dollars 
much or more than any 

ipital expenditur Hidd 
mass of seemingly minor pri 
opportunities for saving that ¢ 


nv company 


Widening Boundaries . . . Distribution 
for tomorrow involves more than 
poles, wires, and crossarms. It al 
ready reaches up into subtransmission 
as well as out and down into th 
customer's premises. Tomorrow | 
promises to encroach even further into 
voltages initially associated with bulk 


transmission and transfer of electric 


1 contributing this broadened 
ipproach to the distribution problems 
of tomorrow, the editors of Electrical 
World have assembled the followins 
symposium weighing essentialities af 
fecting various Components of system 
Some of the highlighted inferences to 
be drawn from this symposium ar 


summarized elsewhere on this page 


May 19, 1952 @ ELECTRICAL WORLD 





DISTRIBUTION FOR TOMORROW 


{5 Industrial Production 
350 


(1935-39 = 100) 


FRB Industrial Production Index (1935 -39 = 100) 





1951 1952 1953 1954 1955 1956 1961 


Probable 220 225 222 


210 205 210 
Potential 235 250 


257 262 265 


260 
290 


° 
1951 1953 1955 1957 1959 §=—- 1961 


Gross National Product (Billions of 1951 Dollars) 


1955 1956 1961 


1951 1952 1953 1954 


Probable 328 340 340 330 325 330 380 
Potential 345 360 370 380 385 420 


The Economic Outlook 


Range of possible economic activity in the near future is very 
wide. Cuts in defense spending could cause a recession. Renewal of 
full-scale arms production could push industrial production to limit 


[he economic outlook for 1952, and even more so for 
the years to follow, 1s complicated by the fact that we are 
entering a lull in the cold war. If there are no new inter- 
national incidents, if the Russians continue to extend peace 
likely armament 
program will level off before the year is over and that 


arms expenditures in the 


feelers, it seems very that our own 


years 1953-56 will be con- 


siderably less than recently forecast. In this case, there will 
be very little strain on our economy during the next few 
years. In fact, considerable slack may develop. A signi 
ficant part of the productive capacity now being installed 
by industry may remain unused 

It is always possible that the cold war will grow hot 
igain and that a renewal of full-scale arms production or 
a new wave of scare-buying by consumers will again push 
industrial production to the limit. The business man is 


caught between the risk of having some idle capacity and 
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the risk of not having enough ¢ pacity ul the economy 


takes another sharp upturn. It 


should be noted that in 


many cases, such as aluminum or machine tools, the 


capacity is being built anyway, with government guarantees 
to take care of any excess which may develop. For this 
reason, the possible range of economic activity in the 


near future is very wide 


Industry and Defense Interlocked . . . However 
of industrial 
that it 


so much 


ictivily now is tied to the defense program 


seems wise to anticipate business 


some sort of 
recession once it becomes clear that defense expenditures 
are heading down. Business plans for new plant and equip 
ment already show a downtrend for the years after 1952 
And backlogs for some consumer durables are apparently 
exhausted. The most likely 


active economy after 1952 


prospect, therefore, is a less 





J Consumer Expenditures — Billions of 1951 Dollars 


300 


1951 1952 1953 1954 1955 1956 
Source: (95) Dept of Commerce 
952? -(96! MeGroe “et! Dept of Economics 


CONSUMER EXPENDITURES may be expected to level off. Indications are that as a result demand for a large number of hard goods will weaken 


E lit es Consumer and Business Spending (Billions of 1951 Dollars) 
(Billions of 1951 Dollars) 1951 1952 1953 1954 1955 1956 1961 


Consumer 
expensitures 205 209 210 208 209 211 255 
Business capital 


expenditures 23 24 21 18 18 20 27 


,~ Oefense expenditures 


city under conditions like thos t 1951 and do not 
flect the wartime possibilities of extra shifts and extra 
bor recruiting 
In these tables, it is assumed that a recession would not 
t really underway until late in 1953; so the 1953 average 
Sea rate i for economic indicators might be close to 1952. but the 


drop shows up in 1953-1955 


8usiness capitol expenditures —- 
/ 


/ oe : : ' 
Lo Drop in Business Not Severe ... Actually the drop shown 


not severe by comparison with past business cycles. It’s 


to see how there could be a real smash with defense 

probably continuing around $40 to $50 billion 

year, compared with a peak rate in 1952 or early 
953 of $55 billion 

Also there are large backlogs of demand for many types 

non-defense construction (commercial buildings, public 


Dent of Commerce vorks, schools, etc). And there may well be demand for 
> ~196! MeCrow-Hril Dept of Economics 
' 


° 
195) 1953 1955 1957 1959 1961 


ose to one million new housing units per year in the mid 
SOs, even though more of these units than recently will 
have to be replacement housing, preceded by slum clear 


ance. Vigorous government action may be expected in al 
INDUSTRY WILL SPEND LESS ON PLANT AND EQUIPMENT as 


these fields of construction. And for this reason, the total 
detense and consumer expenditures level off. But long-range plans 


coll for continued large cxrpe nditures n plont modernization volume ot construction activity IS not likely to fall much 
below recent levels 

The figure indicate Matt range of economic However, there will very definitely be a shift in the 

activity might t if we © have a moderate recession composition of construction activity. More of it will be 

There is also shown the potential range of economic public works. Less will be housing. And not all the new 

activity at our greatly increased capacity if detense require homes constructed will mean new customers for electric 


} 


ments un rise sharply The latter figures represent utilities or electric appliance dealers. As more new houses 
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1952 


Source: 195! Dept of Commerce 
1952-1961 McGrow-Hill Dept of Economics 


HOUSING CONSTRUCTION will slow down with decline in the backlog of demand and in the number of persons in the marriage-age group 


Dwelling Units Completed and Occupied (Millions) 


1951 1952 1953 1954 1955 1956 1961 


Completed ss @ «2 10 09 10 12 


Occupied at end 


of year 45.4 464 47.4 48.2 489 49.9 546 


are completed, an increasing proportion of existing houses 
will be demolished or left vacant. As shown in the table 
the number of occupied dwelling units will not rise as 
rapidly as the number of units completed 
down in household formation will be 

factors in the economics of the mid-’50’s. 


This slow- 


one of the big 
The reason for lower completions in 1952 is mobiliza- 
tion restrictions which held down housing starts in the late 
months of 1951. More starts this year and early next year 
will mean more completions in 1953. But from 1954 to 
1956, completions will decline, and the increase in occupied 
units will slow down even more. There won't be much 
backlog demand left, and the number of persons in the 
marriage-age group will be very low during these years. 
Easy credit and slum clearance projects can help people 
move to better homes. But they can’t increase the number 
of people to live in homes—even if they're built 
Slow-Up in Housing Demand a Warning . . . The coming 
slow-up in housing demand is another reason for viewing 
the mid-'50’s with caution. As demand for many consumer 
durables depends on the number of new households, it’s 
hard to see business booming in consumer lines. And with 
both defense expenditures and consumer expenditures level- 
ing off, business firms are likely to spend less on plant and 
equipment. 

All this adds up to the likelihood of a significant reces- 
sion in business from the levels now prevailing. But noth- 
ing like the depression of the °30’s is in prospect. Even 
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at the lower levels indicated for 1954 and 1955 gross 
national product and industrial production would remain 
well above the pre-Korea levels. And at least 75% of 
our total plant capacity would be fully utilized. There 
have not been many years, except when we were at war 
or when we were threatened by 
over 90% 


A recession of these modest proportions will not throttle 


war, when the ratio was 


the growth potential of our economy for the long run 
There will still be enough new construction, enough new 
equipment installed in factories, enough research into new 
products to provide a steady increase in our industrial 
capacity—although obviously there will not be the incen- 
tive to expand at the recent break-neck pace. The long- 
range plans of most industrial companies, as shown by a 
McGraw-Hill call for a cut in 
spending for new capacity but continued large expenditures 
on plant modernization, even during a recession 


survey earlier this year, 


Long-Term Economy Growth Potential Great . . . This 
means that whenever the economy completes its Gownward 
readjustment from the peak of the post-Korea defense 
boom, the long-term growth potential will be very great 
By 1961, higher than 
in 1951, even if there is no forced draft under the economy 
And under conditions such as we have had since Korea, 
the increase might be more than 30% 

Some of this productive potential available 
long before 1961, if the arises. If another Korea 
should break out in 1954, for example, it should be pos- 
sible, without extra-shift operations, to push the Federal 


industrial production may be 20% 


will be 


need 


Reserve production index close to 260 
probable 1952 level of 225. 
Both factors—short-term 
growth potential 


compared to the 
readjustment and long-term 
are important in the economic outlook 
Everyone should recognize the short-term problem. But 
it is equally important to remember that—as 
in 1942 and again in 1950—the 


it showed 
American economy has 
a tremendous latent growth potential 





Ten Year Forecast for the Electrical 


A 49% growth in sales requiring 60% increase in capability = “rewth of the electrical industry 

. exceeds that o S mer é > y ’ Vy 

predicted for the next five years. By 1961, 117% growth in ,. or pach sealer a 
sales and 128% increase in capability national product may increase only 
( in the next ten years, it is pre 

dicted that the sales of electrical 

energy will more than double. Even 


in the next five years growth will be 


¢ es.s0 0100) Energy Sa ‘+ Use of electricity by the average 
350 


350 residential and rural customer can be 
2.140 kwhr 


in 1951 to 3,110 kwhr in 1956. Since 


expected to increase from 


1937 the annual increase in use per 


i customer has averaged 6.7 Last 
el 


year the increase was 9.8‘ In pre 


t t + paring this forecast it was assumed 


| ’ 
D tisinansiel —+ ; ae A the rate of imcrease in annual use 


j ss _ Potential lorge light ond ~- ay would gradually decline to 7 


| power sales i An increase of 7.1 million residen 
A dense penned a" — aanefpeaee t 


-4 - tial and rural customers by 1956 
Potential industria/ 
production Be 


(based on the preceding economic 
forecast) when combined with aver 
wa . | ; -- r | ¢ , innual use gives total sales 
this class of customers of 146 bil 
lion kwhr in 1956, 71 over 195] 
The 1937 to 1951 average increase 
in the annual use of electricity by 
the average small light and power 
customer s 6.1 Last year the 
increase Was ( We have as 


sumed that future increases will be 


industrial somewhat abov 
production Esti 


| ' 
t t ind power customers ts from §.5 mil 


~Proboble lorge light | lon in 1981 to 6.1 million in 1956 
ond power soles | Combining this latter figure with an 
+ + ; 


ifed merease i smal light 


i 
+ 


j i estimated averige u t | 400 kwhri 


: 150 in 1956 gives 
1953 1955 1957 1959 196! kwhr, 64 


Ihe use of 


justrial production will continue 
CTRICITY per unt of the FRB industrial production index will continue te lectri 
Te Lien ited 
industry mechanizes and uses more electrical equipment and installs more 


the nation’s 
s is responsible for the forecasted steadiness in “probable” sale of electricity - 


ustomers ot a time when the index of idustral production is declining cto ‘ ‘ € onsib ( the 


Electrical World's Annual Forecast of the 


| LARGE LIGHT & POWER 
RESIDENTIAL & RURAL SMALL LIGHT & POWER | obable—— —Potentiai — 


Pri 
Dwelling Ces Average Sales Ces Average Sales | MISCELLANEOUS) ATOMIC ENERGY | ja. cris Sales ladustriel Sales 
Population Units’ tomers’ Use Kwh Billion | tomers* Use Kwh Billion Sales Bithon Pro ' 
Millions Millions Millions $= Customer Millions Customer Kwh Bilhhon Kwh Kwh 


Moy 19, 1952 @ ELECTRICAL WORLD 





Industry 


forecast steadiness in the “probable’ 
sale of electricity to large light and 
power customers 

Sales of energy to large light and 
power customers will probably reach 
186 billion kwhr in 1956. Should 
industrial production reach the “po- 
tential” level discussed in the pre 
ceding economic forecast, sales to 
this class would reach 2 


kwhr 


To either of these we have added 


34 billion 


another 12 billion kwhr in 1954 and 
24 biilion each vear thereafter to ac- 
count for energy usage by the pro- 
posed atomic energy program 

Total sales of electric energy will 
“probably” reach 473 billion kwhr 
in 1956 If, however, defense re- 
quirements rise sharply. total sales 
may reach the “potential” level of 521 
billion Kwhr 

Most forecasts agree that load fac 
tors are tending to increase as we 
have assumed in arriving at peak 
load estimates 

The capability of Class I systems 
under median hydro conditions was 
75 million kw at the end of 1951. On 
this basis the capability of all svs 
tems was an estimated 79 million kw 
This shows a 12.2% reserve over the 
70.4 million kw non-coincident peak 

If the industry secures the 31 mil 
lion kw of additional capacity forecast Osi 1953 1955 1957 1959 
through 1954 it will have a 19.6% 
gross margin over the “probable” 92 


million kw peak. A “potential” 97 pray LOAD OF 105 MILLION KW will “probably” be experienced in 1956, despite o 

moderate business recession. A 20% gross margin under median hydro conditions will 

gross margin require a 126 million kw capability. Defense activity could push peak to 113 million kw 
The industry’s own plans indicate 


million kw peak wouid leave a 14.5 


that it requires an average of 20% about 15% margin at the time of reach 126 million kw. A “potential” 
gross margin under median hydro peak, winter or summer. Therefore peak of 113 million kw would re- 
conditions at time of winter peak capability based on a “probable quire a capability of 136 million kw 


Individual systems normally plan for peak of 105 million kw in 1956 will to maintain a 20 gross margin 


Ten Year Growth of the Electrical Industry 


TOTAL SALES 
LOAD FACTOR PEAK LOAD | CAPABILITY GROSS MARGIN 
| Probable Potential | Probable Potential Probable Potential | Probable Potential 
Million kw) Million kw) | Million kw) | Million kw 


70.4 i 
78.0 


60.3 _ 
59.8 60.0 
$9.0 60.0 
59.0 610 
59.2 61s 
60.0 614 
61.0 620 


* Average For The Year 
© * Federal Reserve Board index of industrial Production (1935-39—100) 
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69 kv lines copecity 45Mvo except os noted 
~~~ B3kv tines copocity 20 Mvo except os noted 
~ Groups of I3kv lines copocity noted 


FIG 1 


MAIN TRANSMISSION and subtransmission system prior to 
addition 


of generating station C 33-khy tres 
was developed im 1933 with the installation of the first 35-Mw unit 
at stotion B As the lood at a substation grew the original 13.8-ky 


supply cables were cut to serve distribution load from both ends and 
33. kv cables added to 
1940 have be 


General plan tor the 


supply the 
en ted at 69 ky 


total station load. New stotions 


all substation buses at 13.8 ky 


FIG 2 


were installed show 


D. C. VAUGHAN, 


f Flect 


Note: All 69kv lines 45 Mvo 
694 lines hove no circuit breckers 


210 
Sta. AT asmve 


iS 
na 


' 
‘ 
' 
/ 


SUBTRANSMISSION LINKS added when units at station C 


links + distribution and energy transter 


Subtransmission Links Stations and 


Serves Distribution Expansion 


Intermediate-voltage system functions flexibly both as 
means of providing two or more sources for distribution supply 
and as means for achieving economy in generation 


Dual Purpose System... 


two difl 


ybtain 


mr the 


yutlion load 


both 

and as 
power transfer b 
improved gen 
Fig 


gives an eX 


system supplyir 


nes serve tv 


rnish each sub 


The second ts to permit the iXif 


output of either generating station at 


peak time and as close to equal incre 


itT-peak 


i by th 


cost loading during 


is could be justifies 


tment required 


of Cable 


cision in planning the subtransmis 


Type One in 


a 


md SVSIC 


m is whether to use 


ductor or three-conductor 


the present time, three-conductor 


led cables limited 1 


ire 
Mem 


These 


by the siz 


will 


of 


value 


have a 


immer 


capacity about 


\ conservative tor 


pressure gas-filled cable is 60% 
which has a summer capacity of 
48 My load fact 


es per duct line 


with a 
Wher 
listances are such th 

red 


ai . 
filled cabl 


he reoan 
a equi 


in 
the oil 
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and requires an alarm system to indi 
cate abnormal pressures in reservoirs 
mounted in manholes 

Table I 


the 


gives some figures 


Hius 


trating advantages ot the 


nder 


gas oF 


using 
highest possible cable voltage. | 
norma 115-ky 
Ol pipe cable having a 
100 Mya or more will 
per kva of installed ca 
but this may easily be offset by 


conditions a 


capacity of 
give a still 
lower cost 


pacity 


the increased amount of spare capacity 


required to protect for the outage of 


one cable 


It will also require either 


a larger size substation with greatly 


increased cost of switchgear or a more 


complicated system with sub 


more 


Stations connected to each subtrans 


mission feeder 


Upped Feeder Capacity 


additions in 


with 


iler 
connection the in 


stallation of station © in 
Mya 


Studies were made 


generating 
the 
transmission lines 


1949 


use of 45 


illustrate 
of several plans for distribution from 
it to the 


Was 


load centers. One possibility 
2W-ky 


obtain 


construction of a loop 
the lo the 
right-of-way line, it would have been 


around system 
necessary to go so tar from the major 
loads that the cost of subtransmission 
back to these loads approached the 
cost of lines direct from the generat 
ing station. Studies of 
sible cable voltages led to the selection 
69-Kv 


medium-pressure gas-filled cable 


various pos 


ot three-conductor, 600-Mcm 


This size would 


ultimately 
12 cables for about 550 Mva 


require 
Cables 


could be run directly distri 


to major 
bution sites contemplated. A _ large 
portion of the ultimate expenditure 
be deferred until later 
permitting the plan to fulfill better its 
ultimate objective of supplying the 
future distribution stations to be built 


could years, 


An arbitrary 
limit of four terminations per line has 


as the need developed 


been used to avoid operating difficul 
ties because of complicated problems 
Nor- 


t¢- 


of switching and load division 


mally only three terminations are 
quired to act as source and also as two 


loads 


Load Shape Considered . . . In com- 
distribution stations 
a single group of subtransmis 
lines, the load 
shape may lead to substantial savings 
aia 


buildings and stores may 


bining several 
upon 


Sion 


consideration of 


irge commercial load of office 


have a sum- 
mer peak because of air conditioning 
that can be balanced by combining 
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residential distribution having a winter 


peak on the same = subtransmission 


system. One teeder can turther serve 


is spare 


Use of 


capacity for several 


two 69-ky 


stations 
lines to Substation 
55 illustrates (Fig 2) the same prin 
ciple of both 


tor distribution and transfer of energy 


using subtransmission 


hetween power sources 
3 3-kv 

Most generating stations now being 
rullt 


as used in de 


veloping the system 


ire comparatively remote from 


load centers, and there ts 


litthe need 


tor local distribution at generator volt 


age Even where local load may be 


supplied, it will be found necessary 
to impose some reactance between the 
and the 


generating bus 


distribution 
system to reduce otherwise prohibitive 
cost of switchgear for relatively low 
\ study 


that 


capacity distribution feeders 


lor generating station C showed 


under these conditions, the 


69-kYV 


generating Circuit cost 


use of a 


bus with transformers in th 


ibout $750,000 
13.8-kv 

transformers as an 
the 


less for five units than a 


13.8 to 69-Kv 


bus 
with 


al part ot subtransmission 


kor 
network 


Regulation eee supply 
system 

volt 
at peak time to allow 


distribution 


a low-voltage ac 


wv large commercial customers 


must rise 


age 


tor transformer and sec 


mdary drop. In addition the control 


system must be sensitive since a gain 


even one volt on a 120-v basis will 


show substantial 


savings in distribu 
tion transformer capacity and second- 
iy copper required to maintain a 
given voltage that will be within ac- 
ceptable limits. 

For 


lation in small steps is deemed neces- 


these reasons individual regu- 


sary for each major distribution sub- 


station. This can best be obtained by 


tup-changing transformers. If a sta- 
tion is supplied by three transformers, 
the use of 2!2% steps will provide 
about one volt change in voltage on 
1 120-v base if only transformer 
If the tap- 


winding is 


one 
tap is changed at a time 
the 
the 


changing portion of 


connected to lead line-to-neutral 
voltage by 60 deg, it is possible to not 
only control voltage but also the kilo- 
watt and between 


This control is essential if lines 


reactive division 
lines 
originate at different power sources, 
have dissimilar characteristics, or re- 
quire different load divisions for dif- 
ferent system conditions. 

Thus the load to be supplied by 


each transformer at Substation 12 will 


69kv 69kv 

N-Low voltoge oc network 

G-Government or seporcte low voitege 
oc network 


F- Possible future miscellaneous load 


FIG 3—PROPOSED typical 13.8-kv bus for 
supply of low-voltage network loads. Distri- 
bution system allows simultaneous loss of one 
N and one G feeder without customer outage 


Notes: All cables 45mvo normal capacity 
All transformers 33 mwa capacity 


FIG 4—METHOD of load division among 
proposed typical lines under emergency con 
ditions with a transmission line out of service 


Beltsville 
(c) 


43ky 


pen , A cwwi7 


< 
43kv 
~~ Existing 
~~~ Added 
tc 


P I3.8kv 
) Customer 


FIG 5—NEW 33-KV SUBSTATION in subur 
ban area relieves load on major distribution 
centers and 13.8-ky distribution feeders 


depend upon the load at Substation 
55, the load at Substation 38, and th: 
power between 
and ¢ 


plished without significant operating 


transfer 
stations B 


generating 
This is accom 
complications by tap-changing-unde: 


load transformers of the type cd 


scribed 


Type of Switching . .. A factor ma 


terially affecting the economic size o 
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i prob 
st cconomi 
which this 
This wil 


loading of 


ifficient to cat i oss ot 


i Ihe ASA “Guide for 


Immersed Distribution 


Loading 


ind Power 


‘ 


instorme t % t 


used to de 
ding No 


cables, but 


mii ne tr ie ner «0 
guide 1s av e for 


j 


increased temperature of 4 


This 


deg ¢ 
uld be cx would 
load to 
Mva cable 
small to permit fu 
There 


subtrans 


miservalive 
spond to an increase in 


S Mva on a 45 


iS too 


about 


iZation of normal Capacity 


it is important that 


mission cables be planned to mini 


mize the ratio of emergency to norma 


' 
decrease the loss of 


ud in order t 


CX. claney 


Diversity Benefits .. . 


fits 


A station which 


well with the subtransmiussion sys 


em is shown in Fig By connecting 


two transformers in different 


Stations 
t normal 


Mvya or k de 


diversity If no two 


i feeder, the 


would be' 44 


matimum 


oad 


pending upon 


teeders go to the same two stations 


maximum load in the case of loss of 


one subtransmission cable would be 


+ Mva (Fig 4). In 


versity is 


cases where di 


substantial or there is a 


diversity of hazard, it will be possible 


tO Use reer sizes of power trans 


formers 


Examples of this would be the cit 


5 


cuit in extending from 


gen 
and 
Mya 


These sta 


to substation 


Substation having a total 95 


in transformer capacity 


tions not only have a load diversity 


hut the load on any two of these trans 
reduced sufficiently to 


mut ) ble loading to 45 Mva 


ee ————_— —————————eeeeeEeEEE—————— 


Table | 


Comparison of Costs of Several Cables Used for Subtransmission 


34.5 Kv 69 Ky 


69 Ky 


deliver tu capaci 


insformer under the 


/ 


oss of one cable 


studs 


Dead Load Pickup . . . Carctu 


of probiems 


lead load 


tant bearing upon subtransmission and 


involved in picking up 


may also Nave an 


impor 
major substation design. Using Fig 3 


is an example, this problem can be 


greatly simplified by dividing the load 


into two or more electrically inde 
shown by the 


By use of 


ind selector 


pendent groups, as 
feeders marked N and G 


4 central control system 


switches, uny or all of the teeders 


le rad 
The 


may be 


supplying one may be closed 


simultaneously teeders supply 


ing other loads closed after 


time delay permitting reduction ot 


the initial load 


An alternate method having ad 


vantages under some conditions would 


be simultaneously to close all trans 


former secondary breakers. This re 


quires. less control but the 


wiring 
idvantage of picking up the load by 


groups ts lost. Problems of synchro 


nizing different power sources also 


may be introduced by this method of 


pickup 


In the outlaying areas of the sys- 


tem a similar subtransmission develop 


ment may be used, but on a smaller 


scale. In this case the subtransmis- 


sion is generally overhead, and there 


will be no sharp break in the cost per 


kva up to the voltage where lines 


must be run on private right-of-way 


locations this will be above 
Stations 
33-ky 


distribution 


In most 
33 ks 
20-Mva 


new 


having two or three 


lines are used to form 


major Stations. Ex 


isting 13-kv lines are cut and used 


{ 


to supply small 4-kv primary net- 


work substations and large 
I s 


le 
principle 


customers 


shows an application of this 


Table tl—Ratio of Emergency Cable 


to Normal Loading 


Stations 2 Cables 3 Cables 4 Cables 
per per per per 
Cable Station Station Station 


12 


NOTE. Values are based upon cables being inter 


so that no tw 


aced 
cables heave tw stations in 
mmon Values above uld be 


siightiy by use phase angie contr 


reduced 
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RIBUTION FOR 


1500 kvo 


(1) 
R 3000 


3000 kvo 
(2) 


LOAD INCREASES in an area may be met by increasing load on 
a) by combining two 
b) by adding capacity at the source to carry the 


each 4.16-kv circuit 
smaller circuits or 


in one of two ways 


TOMORROW 


£~ Tote! circuit length, miles 


-- 1500 hve circuit (1) 


1500 


3000 


- 3000 kvo circuit (2) 


4500 


Load, kvo per squore mile 


respectively 


load increase on the existing circuit 
and 6,000 kva may be new standard ratings 2,500 and 5,000 kvo, 
if loading and diversity are 


Substations rated at 3,000 kva 


within permissible limits 


Raising Distribution to 12 Kv 
Has Many Facets — Explore Them All 


Residential area load increases may justifiably dictate 
retention of 4 kv. More load per circuit and per substation is a 
logical evolution. Tree situation is often the crux of the decision 


Experience with 7,200/ 12,47 
7.620 


) 


O and 
13,200 volts for distribution in 
added an 


rural areas has 


important 
possibility for consideration in the 
planning for urban and suburban resi- 
dential The higher 


voltages have been adopted in a num- 


service areas 
ber of cities, and an increasing use is 
indicated, especially in new develop 


ment areas and in outlying and sub- 


urban sections 

The trend to more use of higher 
voltage does not, however, indicate 
the eventual replacement of 4.16-kv 
While 


ind situations which justify con- 


distribution there are condi- 
tions 
version to a higher voltage or a limita- 
tion of the area served at 4.16 ky, it 
established 


may be economically continued at this 


appears that systems now 


voltage 


4-kv Wye Capability... 
2,400/ 4,160-v with 

neutral, which predominates in pres- 
ent urban distribution, has proved 


Use of 
grounded 


wye 
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satisfactory for a wide range of load 


conditions. Its limitations in the past 
have been largely due to light load 
density; and as load densities in- 
crease, the principal problems of volt 
age regulation and exposure to causes 
of outages become relatively less re- 
The 


huge investments in urban distribution 


strictive in planning circuits 
are of great importance in consider 


ing any change in this general system. 


Advantages of Higher Voltage .. . 
In urban areas the principal economic 
advantage of higher voltage distribu- 
tion compared to 4.16 kv is the possi- 
ble reduction of the required number 
of substations, and 
transmission, by increase in the prac 
distribution 
load supplied by each circuit and by 
Also 

economics of 


associated sub- 


tical area of and in the 
each substation. 

1. The 
ire closely related to the available 
power supply, and savings with 12.5 


or 13.2 kv would be greatest where 


distribution 


FRANK E. SANFORD, A tant Chief 


Electrica Engineer mmonwealth 


Ervice 


present subtransmission in the area 
may be used for distribution with cu 
cuit protection but without transforma 
tion 

2. Ability to 


circuits to 


extend distribution 


long distances in small 


towns or suburban areas may save 
parallel extension of subtransmission 
This is especially true if surround- 
ing rural areas may be served by ex 
tensions of the same distribution cir 
cuits 

3. Since original construction may 
be either for 4.16-kv or for 12.5 or 
13.2-kv operation dif- 
ference in initial cost, the higher volt- 


age may be 


with a small 


advantageous for large 


housing development areas requir- 


ing extensive new distribution 
advantage for 


higher voltage may not apply equally 


These conditions of 
several substations 
because relatively short 
sion extensions are necessary for new 
substation locations with 
age. Each 


in cities requiring 
subtransmis- 


either volt- 


local situation must be 
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general direction is to supply 


more load through each circuit posi 


tion. Circuits rated 


2.500 or 3.000 

kva for supply in areas with load 

12,000 hve subs, 3,000 bve feeders,12 Siw -- densities of 3,000 kva per sq mile 
7 


ind higher are comparable in lengtt 


with circuits rated 1,500 or 1.800 
kva im areas having a load density of 
1.500 kva 

Larger of paralle conductors of 
cables are necessary for short dis 
tances out from the substations t 
points where main overhead branch 


circuits can be connected to extend 


‘6,000kve subs, |, 500 hve feeders, 4.16 hv over diverging routes. In effect, each 
*=-AZ,000 hve subs, L000 hve feeders,4 /6hv circuit position in the substation may 


continue to supply the same circuit 
ind increasing load in its area, with 
an imecrease in capacity rather than 
300 by division of the circuit and insta 
lation Of a new circuit positior (Ss 


iccompanying diagram) 
ANNUAL CHARGES on futur 
hangeover to a higher distribut 


ndicate how much more a 


Changeover Costs . . . Conversion ot 
ntinuing to operate at 4.16 kv re 
in existing 4.16-Kv system for ope 


tion at 12.5 
resulting in ill substation transformers and part 


S00 OF of the other equipment and bus ar 
{ 


As load ran 


w substa 


kv necessitates changing 


rement. On the circuits 


irms, insulators, and pins on all 

} » | r ! 

have been isually must be changed, and al 

‘ formers and accessories must be r 
i 


nha service area placed. These costs, especially in the 
1) ‘ tation ' 


uit also has been reduced substation changes. will be consider 


nm 


© work because of the necessity to main 


in lual ci Lave pres tings were adopted. As tain service during the period of 


se to again double 
wi! r alt it mav be possible to 
s l wn t I oad ratings of ' 
Si 


half or one quartet ably higher than for equivalent new 


evailed when the 


construction 

Gradual replacement overt long 
period of years will tend to reduce the 
total cost directly chargeable to the 


change. However, the apparent sav 
Bus Regulation . .. Bus regulation, o1 


ing may be to a large extent offset 
by the greater total amount of 4.16-kv 


¥V of two or more circuits through 
‘ Mas been used to some equipment which will be changed 
‘ matt long ns 
of similar length eventually. with construction of this 
I reme 4 %” 
This arrangement will be voltage continued for load growth 
, i 

lo I 

s load densities in the longer period 


Ihe next step 


Comparison in Typical Area... Aver 





ige conditions of urban residentia 
Future Cost Requirements distribution are well represented 


— - - - = ] 


i sq mi area of a midwestern 
Lead tv selected for analysis of costs and 
Increase Distribution Substations Transmission 


Percent 


Distribution 
Voheage 


a comparison of plans to continue 
9400 4160 ° ' 4.16 kv or to change to 12.5 ky 


Four substations with supply at 23 kv 


~ ewe 
$3383 
& Sse 


have total undiversified peak load 


OOO kva 


¢ 99 


kve Or 


22 oe 


3 


7200 19.470 v Load density aver 


~ 
» 
S 


sq mi, ¥ 
kve substet 
ave vity 


mum of 3,400 ky; i minimum ot 


ol 


2383 


#38 8888 88 


900 kKva per ni The section in 


<< 
& 


cludes an are { large homes, some 


oO 
$2 


partment buildings nd shopping 
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centers, 


and 


vicinity of 


smaller homes in the 
an industrial area consist 
ing of a number of small plants. 
There is a total of 160 miles of 
pole line with 60 miles of three-phase 
circuit, 10 miles with two-phase wires 
and neutral, and 90 miles of single- 
phase branches ot 
in an 


laterals, resulting 


average of about 10 miles of 


ratio of about 60% — single-phase 
and a 
There 
distribution 


total 


pole line per sq mi of area 
branches to total line miles 
are approximately 1,700 
transformers 


and an estimated 


of 7,000 poles in this section 


Laid Out for Increase 
was laid out for 


. «the area 


location of substa- 
tions and distribution circuits on the 
uniform 


100 


basis of a load 


300° 


increase of 
density for 200% , and 
above present loads in each sub-area 
Four plans were included: 

1. Continued use of 4.16 kv, with 
nominal substation ratings of 6,000 
kva and 1,500 kva (or 1,800) circuits 

2. Continued use of 4.16 kv with 
12,000-kva substations and 3,000-kva 
circuits 

3. Change to 12.5 kv 
kva 
cuits 

4. Change to 12.5 kv with 20,000- 
kva 5,000-kva 


cuits 


with 12,000- 


substations 3,000-kva 


and cir- 


substations and 


cir- 

Future cost requirements for items 
which will differ from the plan fol- 
lowed were included in the estimates 
to provide for Sub- 
esti- 
loca- 
subtransmission 
and bulk power supply to 


load growth. 


transmission construction 
mated for the 


tions, but 


was 
new substation 
additional 
capacity 
the area, common to any of the gen- 
eral plans, were not included in the 
cost comparison. New and increased 
capacity feeder sections adjacent to 


substations are items in the 


major 
new line construction. 
The costs of converting present lines 
and transformers to 12.5 kv were esti- 
mated at 50% 


unit 


above new construction 
costs. Pole replacements were 
not included, on the assumption that 
the number required for new feeder 
4.16 kv would approxi- 
mately balance changes for increased 
clearances at 12.5 kv. Salvage value 
of equipment removed was estimated 
at 25% of original cost. 


sections at 


Annual Cost Comparison . . . The 
total annual charges at 14%, plus 
losses, are higher for either 12.5-kv 
plan to meet load growth than for 
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Tree problems are met .. . 


on 4.16-ky systems by cable run through and 


under trees, a practice gaining acceptance 


4.16-kv 
higher 
into the 


either This period of higher 
voltage will extend 
(See 


conversion of 


costs for 


turther future curves) 
this 


sysiem to 


Initial costs for 
established 


higher voltage operation are so large 


distribution 


in relation to the possible savings that 
this investment dominates the further 
economic comparison. These costs, 
even if salvage value of equipment 
removed should be allowed at the 
original cost, would result in annual 


charges for the most favorable 12.5-kv 


For average city distribution, 
it is concluded that: 


1. A study and comparison for a 
suburban area or for a new devel- 
opment area is not a competent 
Sasis for raising primary voltage in 
with established 


a lar ger section 


distribution, 


Consideration of a possible 
change in distribution voltage must 
include a realistic view of the broad 


base of 


must 


investment and 
cost of 


existing 
recognize the obso- 


lese ence. 


3. It is probable that many dis- 


tribution systems will have areas 
using 12.5 kv adjoining areas with 
4.16 kv, both developed for maxi- 


mum economy 


1. Tree rather than 
other comparisons, may determine 
continued urban use of 4.16 kv or 
resort to higher voltages in dif- 
ferent sections of the country. 


for the conditions. 


conditions, 


on higher voltages by use of high poles, a 
practice losing favor due to increasing costs 


plan higher than for the higher cost 
4.16-kv plan during the period of load 


increase to 250% above the present 


load This period of load increase 


may be 15 to 20 years. 
4.16 kv 
mated at 1¢ per kwhr for 2% pea 


Loss costs for were 


loss on 50° load factor applied to 
the undiversified total demand in the 
12.5 kv were esti 
the 4.16 kv 
than a value closer to one-ninth 


area Losses at 


mated at 25 of rather 

This 
figure for losses was chosen after con 
sideration of the relative sizes of con 


ductor which would be used 


Tree Conditions .. . 
may be a principal determining factor 


Tree conditions 


in reaching a decision between the two 
voltages if total and investment sav 
ings are nearly in balance for a par- 


ticular distribution system Limb 


clearances and contacts are 
12.5 kv and trim- 
ming for lines through trees must be 
maintained on a closer basis than with 
4.16 kv. 

It is probable that the use of aerial 
cable 


increase in 


much 
more critical with 


construction will continue to 


many tree areas. Costs 


are about equal for equivalent kva 
ratings at the two voltages where large 
involved; but for single- 
phase branches, which account for a 
major part of the primary line mileage 
in residential areas, the cost of cable 


higher 


loads are 


construction will average 5077 
for 12.5 kv than for 4.16 ky 
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Weather Fauits clecyrt Non-Weather Faults curcurt 


Faults meres Faults mies 


i 

| 

| rn 

Lebar taemes i , @ Temporary 3! | =! Temporary 
i ' 

| 

| | 


3 Peesistent 102 } CC® Persistent 
TOTAL . TOTAL 


}- 


Foatica 
cesects 


EQuirmtet 
FaLURe 


ormee 
cnoww 
CABSES 


Cause 

Uecnown 
voTat 
wtatmee 
rants 


TORAL 
WON WEATHER 
FawLts 


FAULTS PER 100 Ci@CUIT-MiLES | FAULTS PER 100 CIRCUIT-MILES 





WEATHER FAULTS classified by initiating causes show that FIG 2-—-NON- WEATHER FAULTS classified by initiating causes 


r tactor Trees were nvolved 


n 47 t weather tault show that trees and human rror are significant factors 


Distribution Design Should Be Based 


$8 billion will be spent for distribution in ©. 4. SELLER 
the next decade. Common sense dictates analy 
Sis to ferret out which designs give best per 
formance at lowest outlay 


G. B. DODDS 


Scope of Study eos 


} 


1 submit 
4 OITA 


The data 


ude 


Billion Lnvestment I t f t \ rs a n an 7€¢ They 


ted im deta 
AlEE Mis 
this AlEt 
but some 


In consider 


Faults Defined . 
within few minutes, or which is cleared auto 
ing device such as a tuse without re 
restoration of service, other than fuse 
in automatically opened switch 
yme which requires repair work 
either replacement of fuses, o1 


liv opened switching device before 
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ciacuit. 


FAULTS miles 


22 
me Temporary ld 
33 «PERSISTENT iw 
— TOTAL 


TREE 
CONTACTS 


Total 
TREE FAULTS 


uF .-§ 
FAULTS PER 100 CIRCUIT-MILES 


FIG 3 


weather 


TREE FAULTS classified by types include weather and non 


foults) In 54 of cases, trees actually fell on 


lines 


Type of System 


Ge TEMPORARY FauiTs 
CB SCOPERSISTENT FAULTS 
Ca sOPaWLT TOTALS crecuit 


FAULTS MILES 


6s 
110 
175 


+ 6 a 10 12 4 16 18 2 
FAULTS PER 100 CIRCUIT-MiLES 


FIG 4—FAULT TOTALS classified by type of system show that un 


grounded systems suffered less from the effects of lightning and wind 


on Distribution Performance 


Weather Primary Culprit . 
major 


. Weather 


distribution line 


proves to be the 
faults Of the 
faults wind seems to be the greatest contributor 


factor causing 
weather 
Of 341 


lightning in 30% 


weather faults wind was involved in about 5 
, and glaze in 13°% (See Fig 1) 


portion of the lightning faults were temporary 


\ large 
however 
(70°) while most of the wind and glaze faults were pet 
sistent. Trees were involved in 47 

Ot the 
although failure of line equipment is significant (Fig 2) 
When total faults, both non-weather and due to 
weather, were analyzed, they constituted 41° of all faults 


of these cases trees 


of the weather faults 
non-weather faults the largest cause 1s trees 
tree 
reported. Figure 3 shows that in 54° 
actually fell on the lines. In the other cases, tree limbs fell 
on the line or trees made contact with the line 

Is Tree Trimming Adequate? . . . This raises the question 
whether the industry is doing an adequate job of tree 


trimming. Locating circuits along routes relatively free 


of trees might be cheaper and better than building along 
highways 

There were over twice the number of faults per 100 
miles on the grounded systems as on the ungrounded 
systems (Fig 4). Faults from both lightning and wind 
were consistently fewer for ungrounded circuits than for 
grounded circuits. 

As to tree faylts, the experience was practically the 
same for the two types of systems for urban and sub- 
urban areas combined, but the performance of the un- 
grounded system appears to be much better for the rural 
areas (Fig 5). There was less tree trouble in the rural 


areas for either type of system. 


Grounded or Ungrounded .. . Relative merits of grounded 
and ungrounded systems certainly deserve much more 
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study There are substantial 


both 


a specific set of con 


investments in types 


of systems in the industry, and for 


ditions one system probably gives, better performance 


than the other. However, as the data on which to form 


judgments is still very limited, this becomes one objective 


tor future study 


For varying conductor nominal spacings, taults per 


100 miles of 


circuit seemed to be about the 


same for 
lightning and for 


with the 14!2-in 


glaze or snow But for wind taults 


nominal spacing, the performance 


| Was 


very much poorer than for greater spacing 


Effectiveness of faults 


depends on their ability to clear temporary-by-nature faults 


protective devices in clearing 


sufficiently fast to them 


prevent into 
taken 


as those that may be cleared before conductors burn down 


from developing 


persistent faults. “Temporary-by-nature faults” are 


if sufficiently 


fast operating devices are used 


I xamples 
are faults caused by lightning, conductors blown together 
momentarily but not wrapped together, trees blown into 


momentary contact with conductors, etc 
Faults cleared were divided into two groups: (1) Those 


that were persistent-by-nature, and (2) those that were 


temporary-by-nature 
Objective of a protective device on persistent-by-nature 
faults is (1) to isolate and clear them so that a minimum 
imount of circuit is interrupted and (2) to de-energize 
faulty equipment 
On temporary 


faults, however, the 


protective device 
should be able to clear the faults sufficiently fast to pre 
vent the fault 


venting the 


from becoming persistent and thus pre 


circuit from being restored to service im 


mediately 
If a fault is persistent-by-nature 


break- 


across conductors, 


such as a tree 
ing a wire, foreign objects on the line 


or truck or auto breaking poles, there is no possibility of 
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not 
ntact 
raults 


restricting the 


bauit lotals 


number 


urban-suburbar Percent of 


nature and ch remained 


for 


I flective Protection 


circuits 


ere covered ) automat 


y S faults, had a re rd of 


them shot fuses had 


temporary, single 


instantaneous relays 4 time delay 


rc for a types of devices 


> 180 of 


was 68 


(wher the 3,136 mule 


ire) most 


of the types of protective 


t with the automatic oil circurt 


with * ; time-delay phase relay 


ters instantaneous rel 


Tree Faults vs Type of System 


Ciacuit 
URBAN + SUBURBAN 


FAULTS miLes 


RURAL 


| | 


Game ThmPorary Fauirs 
COMB PERSISTENT FAULTS 
C— TOTAL Faults 


om 


ys fy ie ae Se a 
PAVATS PER 100 CIRCUIT-MHES 


FIG 5—TREE FAULTS—Classitied by type of system. Circuits of less 
thon 80% of area not included Faults per 100 circuit-miles 
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System Characteristics and Temporary Faults 


Urban- 
suburban 


Rural 


System Characteristics 


Number of circurts 


116 
381 

137 
518 
329 


Bare wire, circuit-miles 


vered wire, circuit-m 
Total circuit-miles 
Number of faults 
Total number of faults 


Faults per 100 circuit-mile 21.7 


Nature of Faults 

Faults temporary-by-nature 

Total faults temporary-by-nature 

Faults temporary-by-nature in 
faults 

Total faults temporary-by-nature in 
number of faults 

Faults remaining temporary 91 

Total faults remaining temporary 

Faults temporary-by-nature remaining tem 
porary 

Total faults temporary-by-nature re- 
maining temporary 


189 


number 


48 2 


fuses ) ind two shot fuses 504 


Pp of protective devices having an 


that 


average 


It should be remembered the above is 


lationship of faults 
but is the 


th 


remaining temporary 
faults 


to tota 
relationship of 


} remaining 
that « 


tempo 
{ 


iginated 


vw faults temporary by 


the 


nature 


beheved that this latter ratio is 


proper meas 


he effectiveness of protective devices in keeping fuu 
om becoming persistent 
Perhaps one of the 


of this kind ts that of 


greatest dangers in making a study 


arriving at definite conclusions too 
There are 


oon 


many questions to keep in mind when 
Some 


conditions 


ollecting the data 


ot these are 


nder what should bare wire be used 


d where should covered wire be used? 
2. Under what conditions 


should an ungrounded sy 


tem be installed? 
3, What is th 
nd types of construction? 
4. Should the 


the tree problem? 


\ vrounded system? 


optimum spacing for different voltages 


take 


Should advertising and other 


industry a long range viewpoint of 


public 
relations media be used to encourage planting of sm 
types of trees and to induce property owners to plant trees 


where they will not interfere with effective distribution? 


How Well Protective Devices Worked 


URBAN + SUBURBAN CIRCUITS rman 


TAME DELAY PRASE 6 
RELAYS OPENING BREAKER 


INSTANTANEOUS PHASE 
RELAYS OPENING BREAKER 


RECLOSER 


°o 40 00 
% OF FAULTS TEMPORARY.BY.NATURE 


Bh temainine temporary §=[) DEVELOPING INTO PERSISTENT 


FIG 6—EFFECTIVENESS of protective devices in keeping foults tem 
porary which were temporary-by-nature is shown in the chart above 
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FOR TOMORROW 


Bus Regulation Plus Capacitors 
Takes Care of System Voltage 


Generator bus regulation in conjunction with switched 


capacitance economically improves voltage regulation 


and 


enhances effectiveness of all present facilities 


Early generators, which usually 
supplied single circuits or radial sys 
ems, often were compensated for 


load variations in such a manner that 
their terminal voltage varied with the 
oad. Ac generator regulators com 
pensated for both IR and IX drop to 
some distant point on the feeder cu 
cuit. Later, when numerous genera 
tors were tied together through trans 
mission systems, it became customary 
to hold a constant voltage on the 
zenerator bus and to depend on reg 
ulation farther out on the 
This 


substation 


system 


was usually at the distribution 


level to improve 


egulation on the distribution feeders 


voltage 


These regulators were often of the 
induction type which created a reac 
tive component that pushed voltage 
down toward the generator in order to 


They 


often compensated to increase voltage 


increase it at the load were 
with load at their terminals in order 
to compensate for variations in voltage 
drop farther out on the feeder circuit 
Ihe regulator thus took over in a 
fashion the function of the old time 
generator with its load compensated 
regulator, and at a 
efficiency. 


decided loss in 


Bus Regulation . . . With such a 
method of regulation, voltage falls 
from generator toward regulator. The 
greatest differential occurs at full load 
when the regulator must compentate 
tor this voltage drop as well as for 
that resulting from its own reactive 
It is just as beneficial to compensate 
at the generator through a band in 
proportion to the load if such manip- 
ulation does not create other prob- 
blems. 

Induction regulator methods result 
in constant voltage at the generator 
and maximum regulation as the reg- 
ulator is approached. On the other 
hand, generator bus voltage regula- 
tion results in the maximum inverted 
regulation at the generator with mini- 
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mul tf some | nt farther out 


system 


Because of the higher voltage leve 


maintained by the generator and the 


primary distribution circuits at 


tull 


load and because no lagging reactive 


component is introduced by regula 


tors, a given voltage range at a gen 


erator ts equivalent to considerably 


than that 


more which 


would be 


obtained by a regulator with the same 


range 
Simple, Economical ... [he principa 


idvantages ot generator bus voltage 


regulation are its extreme simplicity 
and the elimination of initial cost and 
operating expense of regulators. It ts 
so uncomplicated that the 
reaction to it is that it has been much 


natural 


over-simplified in theory and cannot 
Khe fact 
is, however, that a voltage swing of 
S'> to 10% on the 


possibly cover all situations 


generator bus 


varying directly with system load has 
been very satisfactory. No matter 
what combination of voltages ts sup 
plied from the source, regulation on 


each circuit is greatly improved 


D. R. PATTISON, 


f 


F. M, REED, A 


In one case a generating station 
Ll-kv network 
system as well as through transformers 
33-kv system and via the 33-kv 
110-kv system. The 
11-kv network is 
and the voltage swing is 
33-ky 


There is no need for 


teeds directly into an 
into a 
system to the 
regulation on the 
satistactory 


equally beneficial to the 


and 


110-kv systems 


creating various degrees of voltage 


swing on various voltages because, in 


neral, the 


relative electrical dis 


neces times loads are of the sanx 


order to the load center on any 


voltage 


No Effect from Scheduling . . . Gen 
erating stations thus become points of 
fixed voltage with 


Variations 


respect to load 
load sched- 
given system loads have little 
The that 


decrease in energy generation a com 


in generating 
ules for 
effect reason is with a 
pensating flow of reactive component 
from the generators is maintained to 
This flow holds voltages 


on the various circuits supplied by 


the system. 


that station at substantially the same 


level as with normal generation 


Capacitor Control by Current and Voltage 


Contact making - ~~ 
voltmeter 


~ ~ Current relay shunts out verioble 
resistor at light lood and opens 
ot full lood 


lore Tele h ola 
switch 
ore iaod 


Sequencing 
reloys 


FIG 1—ESSENTIAL FEATURE of current-voltage contro! is voltage control with current 
element injected to vary control range to meet conditions during full load and light load 
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on Percent nominal voitoge 


Gen bus at full lood 
¢ Gen bus at light ood 


HO kv full lood voltage with controlled capacitors 
“10 kv full load voltege---no capacitors 
110 kv light lood voltege 


Gen bus at full lood-— “FG 
Gen bus at light lood 


735 hy full lood voltoge with capacitors 


— + ee «eee 
ee go” 


1... 
eee 


Poe ewececene 
weine a iesccmann, Dp 


S3hv full lood 
vo/fage --Mo copocitors 


laverted regulation with 
controlled capacitors 


33kv full lood voltoge with no gen , voltoge swing 
bus voltage swing and no capacitors e 5 i sanenntnen 


— 


Distribution substations 
33/110 


SYSTEM VOLTAGE is « 


snd distr 


ntr 


led by 
with 


With 
each ¥ 


generotor-bus voltage load 


tend ¢ 


respect to 


bution capacitors current-voltage control tage 


would 
load 


Since 


ght it’ the 


these 


Control Necessary 


the cay 


pacitors to 


‘ the caiM of ome ins other { in volta 


because is gener 


rises with increasing 


connected to the 


d 


Conver 


rise wou tend 10 


capacitors sely is 


bus voltage drops light 


il 


t would tend to bring capacitors 


s the opposite effect from 


d Therefore if iS neces 


TtaeWe =~ |e 


+ Regulation without controlled 
copaocitors but with gen bus 


° 


ee 


\ 33k light lood voltege -- 
copecitors disconnected 


HO kv full lood 
voltage with no gen 
bus voltage swing 
and no copocitors 


Step down 
33/110 


Circuits at 
with a higher 


fixed voltage ts at generator bus 


regulate the circuit voltage 


id 


to add a cu element to the 


high 


during 


rent 


1 which range to 


full load 


range during light 


gQives a 


element 


voltage 


periods and a lower 


oad periods (Fig 1) 


This inother 
be 


voll 


rangement also has 


it permits the capacitor to 


ne if light-load 


the low range value 


which the control has been set 


nt-voltage control scheme ts 


distinctly not a kilovar or power 


but is essenti 


the 


w control scheme 


control with current ele 


ctrically separate but 


to 
I 


used 


of the voltage element 


id conditions on 


ircuit 


With automatically 


controlied ca 


otf at 


t full 


"8 
pacitors on at full load and 


minimum load, the voltage drop 
ind 
The 


between 


oad between 
distrMbution « 


eguiation at every 


generating station 


ircuits is reduced 


point 


enerating station and capacitor = ts 


lso reduced 


Improvement in regulation on an 


circuit ts merely a matter of adding 


enough capacitors on that circuit to 


meet the desir mits of regulation 


Help Whole System .. . ¢ 


help to 


ipacitors 


improve regulation on the 


entire connected system. They relieve 
reactive load and in 


of to 


transtormers of 


crease the capacity generators 


»ply adequate reactive component 
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whe generator is Oul Of service 


They relieve distribution and trans 


mission circuits Of reactive load 


[hereby they make it feasible both 


trom the standpoint of economy and 


the standpoint of regulation to 


conductor with larger con 


luctor when 


required and to build 


new lines with larger conductor than 


would otherwise be practicable 


Self-regulating . . . Generator bus 


voltage automatically 


regulation and 
controlled capacitors at the loads af 
that itself 


varying conditions of loading, 


system regulates 


under 
generation, and circuit arrangement to 
1 degree that could not be approached 


by manipulation regulators. Further 


more, it will carry much heavier loads 


with good regulation than it would 


with regulators alone 


The entire system rises in voltage 


as load increases. Fixed voltage points 


with 


respect to the load are at the 


venerator buses Circuits of each 


voltage tend to 


regulate the circuit 


with higher voltage for all con 


ditions (Fig 2). For instance, con 


high-voltage line which varies 


widely in 


its loading conditions and 


is tied into a lower voltage system at 


one or more points. The automatically 


controlled capacitors at the lowest 
voltages will hold the required level 
on the lower voltage system and will 
the voltage and var 
high 


reducing ws Val 


actually regulate 


load on the voltage line by 


requirements when 


ided and increasing them when 


t loaded 


Surpasses Tap Changing ... [his ef 
fect greatly increases the capability of 
the high voltage circuits and is exactly 
opposite to that of regulators or TCUI 
equipment between the high-voltage 
The latter 


tend to limit the capability of the high- 


nd low-voltage systems 


voltage line This is because when 


load and var requirements in the low 


voltage system are high, these var 


quirements are transferred to the 


high-voltage line and tend to cause 


an excessive voltage drop especially 


if the loaded 


line is already heavily 


CUI 


thus not effective in maintaining volt- 


Regulators or equipment are 
age in the low-voltage system when 
the high-voltage heavily 
Also, effective 
transformer ratios are needed to main- 


circuit 1s 


loaded when lower 


tain this voltage at one location, they 


are usually needed at other locations 
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[he voltage drop in the transmission 


ine largely offsets the effect of the 


regulating equipment which progres 


sively loads up and lowers voltage in 
the transmission circuit as the regula 
tors attempt to raise voltage in the 
lower-voltage sy 


stems. This ts par 


ticularly true as length of the high 


voltage circuit and the number of 


connections from it to lower-voltage 


systems increases 


Double-line 


major 


Behavior .. . 


saving 


Another 
char 
Where 


two or more circuits feed an area, the 


arises from the 


acteristics of the capacitor 


capacitors will increase their voltage 


rise When one line is out of service 


This is because the voltage rise due to 


the capacitors is a function of th 


reactance to the source Theretore 


when a line Outage occurs the in 


creased reactance provid s 


ponding increase in voltage rise 


to the capacitors They thus give 


etter regulation in the area than an 


idditional circuit even though they 


ire normally on the line under ful! 


load conditions 


Also the current 


voltage control makes them available 


{ 


for this emergency service at all times 


Iwo Methods Compared . . . Gen 


erator bus voltage ; regulation and 


automatically controlled capacitors 
give a smooth and continuous rise on 
the system from capacitor to generator 


bus. On the conventional 


contrary, 
voltage regulation gives a sharp volt 
ige differential at each regulator 
which becomes more pronounced as 


Voltage at 


ulator are not 


loads increase points 
head of the re 


fited by it 


bene 


while it is correcting volt 


out the line 


ages farther This creates 


a COMPpICA probiem that must be com 
promised in a system that is composed 
of circuits of several voltages that are 
tied together at numerous points. This 
is particularly so when loads are ted 
from both 


circuits on sides of the 


regulators 


Objections to Capacitors . . . [wo ob 
jecuions to voltage control by capaci- 


tors are often advanced 


| The voltage steps that are nec- 


cessary are too great 


, 


Large voltage differential cannot 
be overcome by capacitors 
Ihe first ts 


answered by the fact 


that the voltage rise created by the 
capacitor is a function of its size and 
also of the distance to 


both of 


reactance OF 


Either o1 these 


the source 


factors may be so controlled as to 


give the size of step required by con 


ditions on any circuit. Purthermore 


whatever voltage steps are established 


on any particular circuit, the result 


ing system rise at all points ahead of 
the capacitor is quite small. And the 
resultant system-wide rise for any ap 
preciable 


quantity of the capacitors 


s in very small increments as load 


increases on the system 
As to the 


differentials in 


the total 


can be 


second question 


voltage that 


offset by capacitors are in practice 


ter than those permissible with 


mventional regulators because 


ch limitations on the latter as 


that discussed tn a previous paragt iph 


Will Add 50°: More... 


n RS.O00 kvyar of 


Pennsyl 


trolled 


i pe ik of 461 


Static Canc 


stem with 


s. Within the next vear it 


will 


125.000 kKvar 


CURRENT-VOLTAGE CONTROLLED 540-kva capacitor units in a substation go on at full 
load and off at light load to reduce regulation at every point between generator and capacitors 
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LOW ESTHETIC VALUE marked conventional MUCH FIELD LABOR was required in the installation of first substations Hardly any two 
platform substation yre unit ero tenced in substations were alike which meont that salvage recovery value was low 


Drawbacks of Old Substations .. . 


Philadelphia Electric Co finds new equip- ©& 5 VAN ANTWERP, 


ment is easy to install, can be expanded if 


necessary, and has a high salvage value. Pub-  i#htmng arresters, and protective fuses, Additional tea- 


tures were voltage regulation by tap changing und id 


lic likes its appearance and quiet operation nd an outgoing circuit breaker with all necessary con 


The device can be picked up by a mobi 


Guill transported on railer truck over the ave 
vypeu is i yeah) 


' or countrs 
whict ccumulated trom th , 


ited suMstatic 
Applications of Units .. . Individual units can be 1 
is a temporary expedient to improve the voltage 


vw distribution circuit Ihev can also be installed 
ply a power load which develops beyond the capac 
tt existing circuits. Several units can be grouped to 
form substations supplying several distribution circuits 
equipmet \ group of units now known as a duplex type sub 
difficult ite and interconnect tation can be arranged to give a continuity ol 
substation was different and could iperat equaling that of a city substation. This arrangement 
imited number of men familiar with t requires two transmission lines, one to act when the other 
‘trons tails, or a loop circuit breaker in the high tensn ine 
“oO one section of the line can remain energized if the 


ting 


eve-sores, resu 


on subsequent construction ther section ts oul 


ere expensive because of th 
needed to install and maintain the Public Approval . . . Unit substation installations can be 
made in residential areas. The connections to existing 
jue made such installations uneco lines can be made either with open wire or with over- 
time use or even for 3- or 4-year head and underground cable. The area surrounding the 
em plans were being developed equipment can be landscaped with trees that in many 
cases render the installation scarcely visible from the high- 
nit Substation Design ... To better this condition, a so wav or adjacent residences. When shown examples of 
illed unit type substation was developed. The unit had — the type of installation proposed, the public has accepted 
necessary equipment in one tight metal enclosure and — them with much less resistance than originally encountered 
rtormed all functions of a regulated step-down sub- Length of time required by the field forces to install 
station with automatic protection. The unit contained — substations is short, and this appeals to the public because 


n transtormers in ol under ga e. high-tensiot traffic congestion during the construction period, truck 
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+ * Top changing equipment and series transformer not shown on 2" and “C’pheses 


FACTORY-ASSEMBLY has largely overcome 


demerits of substations erected piecemeal 


SELF-CONTAINED unit substation encloses main transformers, high-tension lightning arresters, 
and protective fuses 


Substation can be picked up as a unit and carried on a troiler 


Give Way to Merits of Unit Types 


M material, parked cars of the workmen, and the 


gener unsightliness of construction are all minimized 


Unit type substations have an added advantage in pub 


lic approval insofar as they are very quiet in operation 


They do not emit the hum of older types of transformers 
he click-clacking of 


nd the induction voltage regulators and 
ted gear 


ssoc! 
OW 


Unexpected Advantages . . . When the units were de 


veloped, the emphasis was on appearance and simplicity 


of installation. Other unexpected advantages have become 


evident after placing the units in service 

[he high salvage value permits a unit to be moved with 
oss of only the small amount of labor going into prepa- 
ration of the simple foundation and connection of the 
need to units in con- 


junction with widening highways and the rapid develop 


lines. There is increasing move 
ment of new communities 

Fase of replacement has simplified major repair work 
Load 
faults 


repall 


conditions are promptly returned to normal and the 
init is then available for unhurried repairs. After 


becomes a spare 


DUPLEX ARRANGEMENT is comprised of four 1500-kva units 
to and from stations are entirely by underground cables 
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Employees Trained . . . Standardization of the design of 
the units has made it possible to prepare a training course 
tor employees called upon to operate the units. This will 
result in a large number of trained men, prepared to make 
adjustments and necessary field maintenance on the units 
In addition, switching and blocking circuits has become 

Whenever a field 
the operator can discuss the problem with the dispatcher 


by radio or 


standardized question arises in the 


telephone The dispatcher can refer to en 
larged photographs of the components and give first hand 
instructions to the field forces 

Ten Years of 


Experience . . . Philadelphia 


from some 


Electric’s 


experience has been gained 200 units placed 


in service over a period of about ten years 


1,000 and 1,500 Kva per 


The sizes are 
33- and 
The fundamental idea of enclos 


unit for operation on 


13-kv transmission lines 


ing the apparatus in one container and protecting it with a 
metal enclosure, all built in a factory rather than as piece 


meal assembly, has been extremely satisfactory. The units 


have more than offset the undesirable features of the pre- 
vious types of installation 


The economy to any one user is involved in his par- 


ticular situation as regards his field labor need of 


Costs 


relocation of facilities, and the 


amount which can be 


devoted to maintain public acceptance of the service facili 
ties \ 


users 1s fair 


actual 
when the 


comparison of installation costs between 


only more intangible conditions 


have been evaluated 


Looking Ahead ... As for the future, the flexibility and 

economy of the unit scheme to supply quickly developing 

loads assures its use. The number of needed for 

yearly expansion is proportioned to the load requirements 
During 1952, some 30 units will be installed 


5-year period, 20 units per year is a fair estimate 


units 


Over a 





37.5 kve trons 
speced 720 ft 
Sec. drop+2.5% 
Mox. current in 
secondories+ Bi omp 


Loed density 65 kva 


50 kvo trons 
spoced 480 ft 

Sec. drop 2.5% 
Mex. current in 
secondaries 98 omp 


75 kva trons. 
spaced 360 ft 
Sec. drop+2.5% 
Max. current in 


EVOLUTION OF SECONDARY adheres to No 2 wire but meets load single-phase load doubles, next size of transformers is used Units are 
growth by larger transformers and closer spacing When density of loaded to 125% rating; voltage drop remains about 2'2 


Secondary System Is Best Established 


Segment of Distribution ccxfon' 


was that, with Ne 2 ondark transformer spacings 

trom 600 to SOO ft re [| terable to longer spacings 

1S Was In spite of the fact t shorter spans resulted 

i greater initial investment because of the larger number 

maller transformers required. Increased initial cost 

arrangement was not great And it had the 

tage of being better able to give satisfactory volt 

ge where large concentrated loads, such as electric 

ranges, had to be served at locations midway between 
insformers Close spacing of transformers also 

lted in fewer voltage dips because of the start 
vad d p to 50 to 74 


ippliance motors. Load densities up 


OOO ft could be handled simply by replacing the 


formers with larger ones in the same location 


Respace for Growth . . . Load densities have now 

the point where with No. 2 copper or equivalent alur 
num conductors, spacings should not exceed about 600 

As residential load densities increase further, it will be 
necessary to respace many of the transformers on exist 
ng secondaries in order to reduce voltage drop. If this 
s done, however, very much heavier loads can be satis 
factory carried with only a moderate reduction in 


Transformer Spacings . . . t onclusion of the wmer spacing 
For example, a reduction of spacing from 750 to 500 ft 


iriier studies 
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will permit load density to be from 50 kva 


per 1,000 ft to 100 kva per 1,000 ft with the same volt 
age drop in the secondaries 


increased 


New Costs Do Not Upset .. . Cost of material and labor 
has increased greatly. This might be expected to have some 
effect on the choice of and secondary 
best economy at present prices. The 
of copper wire has just about doubled since 1935 
former 


transtormer com- 


binations for cost 
Trans 


costs have about 


increased in that propor- 
Labor costs, when all overhead and fringe benefit 
costs are included, are about 
Only the cost of 
stant through the years 

If Kelvin's 


economic 


same 
tion 


three times the pre-war 


figure 


losses has remained fairly 


con- 
Law could be applied to determine the 


size of secondary 


favor the 
other 
predominate in this case, the most important of which 
is the secondary voltage drop 


would 
conductor, but 


wire this 


use of a smaller 


size of factors 


In order to keep the serv- 
ice voltage within a narrow enough range to give satis 


factory operation of lamps and appliances, it is necessary 
24 tk 


This is much less than the most economical voltage 


to limit the voltage drop in secondary mains to 


3% 


The 


factor 


drop would be if this limitation were not imposed 
cost of losses 
More than spacing of transformers 
and the size of secondary wire to give the lowest invest 


therefore, 1s a_ relatively 


minor 


ever the size and 


ment cost are the determining factors 
No. 2 Still Indicated ... Curves on the chart give relative 


1935 and 1952 cost of 


binations for 


transformer and secondary 


com- 
A limiting voltage 
drop of 2'2 % was used to determine transformer spacing 

For load densities of the order of 60-kKva per 1,000 ft, 
now quite prevalent, the 


to be at 


several load densities 


1935 curves show No 
economical as No. 4. The two sizes 
are still nearly equal for the higher load densities at 1952 
prices 


2 copper 


least as 


The greatly increased labor costs, however, would 
favor using larger wire sizes and closer spacing of trans- 


formers where high 


load densities are fairly 


sure to de 
velop soon as the cost of replacing secondaries or respacing 
The substitution of 


secondary 


transformers is much higher alumi- 


num for 


copper for the conductors will 


the use of k 


also 


favor irger conductors because of the some 


what material 


lower cost of 
Present Secondaries Right . . . It would seem, therefore 
that there is no good reason for making any great change 
in present practices with regard to secondary distribution 
The secondary distribution 


system from the 


transformer 
to and including the customer's meter is the most stable 
part of the Very 
little added investment has been required in this part of 


entire electrical distribution system 


the system to enable it to carry loads of two or three 


times those which were prevalent in built-up areas at 
It has only been 
far to increase the size of the distribution transformers 
Further like still be handled 
satisfactorily without any major change in this secondary 
system. This fact has much to make it possible 
to keep down the overall investment in the distribution 
system and counteract the effect of the 


of new additions to the system. 


the time it was installed necessary so 


increases ot amount can 


done 


increased cost 


The one development which seems most likely to bring 
about a major change in the secondary system and its 
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TY 


vit 


8 


Cross section area, circular mils (thousends} 


RELATIVE COSTS of secondary (per 1,000 ft) for transformer and 
secondary wire installed plus capitalized losses have doubled since 
1935. No. 2 stays advantageous despite tripling of load and has 
some promise into the future of electric 


distribution system 


associated transformers is the demand for 
three-phase service in residential areas to permit the use 


of three-phase motors 


increasing 


This will raise the question as to three 


under 


whether the 
phase, 4-wire, Y-connected 


network 


system now used for 


ground secondaries should not be used for 


overhead secondary mains in residential areas. However 


the use of 208 v, not only 


as a service voltage for three 


phase motors but for single-phase appliances designed 
for 230 v, would make this change difficult to accomplish 


The incentives are not so great as they were in the case 


of the underground networks 
A more practical solution to the problem of providing 
three phase 


service without the 


introduction of sub 


standard voltages may well be to utilize a 


system 


House Heating . . . In some parts of the country the us« 
of electrical energy for house heating is creating tremen 
dously increased demands. Transformer capacities have to 
increased. But it 


continue to use No 


be greatly will usually be possible to 
copper or equivalent economically 
if transformers can be added so as to reduce the spacing 


uniformly. The heaviest demands will occur 


in very cold 
weather when the transformers can best carry heavy over- 


loads without much danger of overheating 





TOMORROW 


oe Annual costs per conductor-mile 5 Anewo! costs per conductor-mile 
$” $175 


/o &/o 


Copper wire size Copper wire size 


ANNUAL FIXED CHARGES on thot part of investment vary FIG 2—EFFECT OF OTHER LOADING than 100-amperes assumed in 

tly with conductor size are taken as 14 in Curve A on Fig | Fixed charges are as in Curve B of Fig 1 Sizeable error in 

nt copper and in Curve B on 30 cent. Note that similar 2/1 rat assuming ampere loading doesn't seriously affect total annual cost 
would result if fined charges were, say, either 7 or 14 n 60-cent 
pper Copper losses ore taken (Curve C ot $50 per kw-yr demand 
ond Curve D at $25) for 100 ampere loading at time of system peak 

Curves E to H give total annual costs, with C A represented by ARTHUR T. GREEN* 
( { A by Curve F.C B by Curve G ond D B by Curve H N Monaw But 


Choice of Right Wire Size 
Simplified by Charts and Tables 


Guides recognize variation in cost per pound and fixed charges and 
the importance of including evaluated losses. Slight errors in assumptions 
fortunately result in even lesser cost departures 


acticable to 1ssue i table which 
maximums could used with judgment to put 
sizes of a consideration of losses into the solu 
ipparent tion However, it is by no mean 
fixed or arbitrary. It is felt that the 

conductor sizes represent values n 


the bottom of Kelvin’s Law curves 
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An error of two to one in the basic 
assumptions indicated in Fig | would 


result in a selection of wire size which 


would add only § or 6 per 


veal 
to the annual cost of 


The 


the line is much less than § 


the conductors 


effect on total annual cost of 


An Extreme Case as an Example .. . 
Taking an 
Curve f 


extreme case, assume 


iS Correct but select the wire 
from G of Added 
will be 
about $60 in the first case or $100 in 
This 


but it represents an increase of 


size vice Versa 


costs (difference in ordinates) 
the second certainly ts not 
good 
only about 30 in 
that 
copper 
one tor fixed charges on copper costs 

Note that if 
sidered, a No. 6 conductor 
selected (Curve B or A) 
which include 
$300 to $700 


much as if 


costs for errors 


In assumption vary two to one 


for value of 


loss and two to 


losses are not con 


could be 
The annual 


costs losses would be 


trom 


more, or about 


three times as some rea 


sonably economic wire size had been 


selected 


A similar condition ts encountered 


if the load is more or less than est 
Fig 2 


and assume that the costs shown are 


mated. Consider the curves in 


correct. Load is estimated at 30 amp 
difficulty is to estimate fu 
On the basis of the esti- 
load, No would be 

If the load increased to as 
much as 50 amp, a No. 2 conductor 
would have been more economical 
but the use of No. 4 will have added 
about $14 or 13° to the an 
nual costs. 

If on the other 
only 20 


but the 
ture loads 
mated 4 wire 


selected 


only 


hand the load were 
amp, a No. 6 
been more economical; 
of No. 4 would have 
added about $4 per year to the cost 


conductor 
have 
but the use 


would 


Line Losses Affect Economy . . . Seri- 
ous differences of opinion on some 
of the basic assumptions thus do not 
necessarily result in serious difference 
of opinion on the 
size 


economical wire 
that 


losses in distribution lines are intangi- 


However, a_ conclusion 
ble or not worth considering will lead 
to thousands of small decisions which 
may seriously affect economy 

When 
recommended values, the 
gin to be appreciable. It may be 
economical for this and other rea- 


sons to consider an increase in copper 


loads exceed twice the 


losses be- 


or a decrease in the ampere loading 
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Economical Wire Size For New Installations Of 
Overhead Distribution Conductors 


Amps at Sending End 


Concentrated 
Load at End 


Distributed 
Load 


Conductor Size 


Residential Industrial 


How To Use The Table 


1. Determine if load is concentrated 


at end of section or is uniformly di- 
tributed along the section. If part of 
load is carried to the end and part i- 
distributed, use judgment in selecting 
values. 
load is residential 
Load should be con 
industrial if load 
80-100, 


factor is low 


2. Determine if 
or industrial. 
sidered factor is 
residential if load 
40%. For inter- 


mediate values use judgment 


high, 
below 
3. Estimate = the loading 
which can be reasonably expected to 
occur at the time of system peak dur- 
ing the next few years. 


ampere 


4. Determine economic wire size 
from table, using the above values with 
necessary judgment. 

5 ( he« k 


lowers, 


general costs of 


fixtures, ete. using recom- 


mended wire size and one size smaller 


or larger conductor. 


6. Check size of conductor needed 


for voltage regulation, emergency fu 
ture load, fuse coordination, ete 


If price of 


controlling 


conductors is the only 


factor, use the recom 
mended size. 

If cost of base plant (poles, towers 
fixtures, etc) is increased by large con 
ductor, a conductor 


may be used 


one size smaller 
This applies particularly 
to lines where larger size conductor 
require shorter spans. 

if voltage 


regulation, emergency 


operation, ete, govern, check costs with 
and without voltage regulators, capa- 
citors, etc. Large conductors without 
supplemental regulators or capacitors 
should be favored unless total initial 
costs are appreciably lower. 

In general, never use a conductor 
for permanent 


than 


installations two size- 
smaller recommended. Do not 
use conductors two sizes larger than 
recommended 


without careful con 


sideration of value received 





As long as growth continues, errors 


in the direction of large conductors 
will generally be less expensive than 


Ww e 
demands for im 


those that favor small conductors 


expect increased 


proved service. Here again it Is 


usually less expensive to err on the 
side of large conductors 


Trial 


prices 


solutions based on today’s 
a Slight shift in the 
direction of heavier loading of copper 


bare 


indicate 


conductors. Use of aluminum 


conductors appears to bring the fixed 
charges below those for “equivalent 
copper. It 


may then be 


economical 
to decrease the recommended current 
values or to use aluminum conductors 
somewhat 
copper. 
detail 


larger than “equivalent 
Pending availability of more 
knowledge of depreciation, 
maintenance, and operation of alumi- 
num conductors, it is proposed to use 
the table for aluminum conductors on 


an “equivalent” copper basis 





Reclosers Reduce Distribution 
Interruptions to Practicable Minimum 


Performance of 800 so successful that 200 more are planned for 1952. 
Substations doubled with slight increase in distribution service force. In- 


vestment saving over $750,000 vs oil circuit breakers. 


J. S. FRANCIS A LAMEIKA A 


a 


inste id “? necrcasif the SIZ ot sub- 
ition equipment These new sub 
stations designed to operate al 
8.32-kv multigrounded, incorpo 

the newly developed 100-amp 


ved continuity of 


Time-Current Curve of Cascaded Recleser Areas 


Ampere roting of fuses 
20 30 SO. 80 
s} 
Minimum pick 
of recloser 


+Time delay trip 
of reciosers 


nterrupting capacity i 
of recioser | 1 | 


a ar pest ot BESS BE “$888 | 


-+— Zone protected by 50-omp recioser— Zone protected by 160-omp recioser 
50-omp recioser Substation equipped with 1GO-omp reciosers 


SECTIONALIZING FUSES and re provide coordination as indicated by time-current 


cascaded recloser areas ‘ t operation has exceeded expectations 


fests of the first reclosers pur 
chased were = satisfactory although 
some were erratic on the time-de 
layed operation The most desirable 
tume-current envelope was soon found 
ind this was used by the manufac 
turer in designing a reliable mech 
inism. Now each unit ts adjusted to 
this operating envelope before ship 
ment from the factory. The initial 
100-amp recioser installations proved 
successful beyond expectations. So 
highly did the operating personnel re 
gard them that, within the first year 
a change to reclosers was made on 
all substations where they could be 


applied 


From Rural to Urban... From the 
original recloser application in rural 
type substations, its use spread through 
substations for resort areas, to smaller 
communities, and now is firmly en 
trenched in substations serving areas 
within the ampere size limits of avail 
able reclosers and their interrupting 
capacities. When a 160-amp size re- 
closer became available, it was adopted 
and utilized on urban circuits up to 
1,250-kva As larger sizes of re 
closers are developed they will be 
used in all but the largest urban or 
industrial substations, where frequent 
switching and additional control 
quirements point up the 


circuit: breakers 


Small Pickup ... In the average sma 
substation area the recloser provides 
reclosing protection against temporary 
Its to all but the most remote tag 
is. In the case of a 2,500-kva sub 
station and the larger size reclosers 
i smaller area receives reclosing pro 
tection trom the substation reclosers 
Hence, it is necessary to apply 50-amp 
reclosers for the remaining area at 
poimts where the available short cu 
cuit current approaches the minimum 
pickup of the station recloser. Figure 


shows time-current curves for the 
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Table | 698 Reclosers in Service as of Dec. 31, 1951 


Rated Size of Reclosers 


100 Amp 


on 160 Amp 
Installed 


Capacity 


Operating Voltages 


No. of operations 
(1330) 


7.2 12.5-kv Wye 
11-kyv Delta to 
14.4-kv Delta 
2.4 4.16-kv Wyre 
4.8 8.3-kv Wye 
7.2 12.5-kv Wyre 
T1-kw Delts to 


7.2-kv Deka 
14.4-kv Delta 


2 


Table 1) Maximum Permissible Substation Load in Kva 


Using Recloser Protected Circuits 


Probable operations 
| I i with repeaters (174) 
200 ‘ 


Reclosure size in amperes 
Operating 
Voltage 


100 160 


Number of recloser circuits in substation 


1 2 1 2 2 
12 55 520 870 

900 1,500 

00 17% 

800 3,000 

550 2,600 


a ee ee enn ae ee a nna a eraPanRt I aA ie ene Ree tte 


two recloser 


cascaded areas showing 
the operating ranges of the sectionaliz 


ing fuses used with each recloset 


200 More in 1952... In addition to 
the tabulated 
(Table I) 


mostly of 


substation — reclosers 


inother 114 reclosers, 


the 50-amp size, are pres 


ently installed on distribution circuits 


Construction plans for 1952 call tor 


adding over 150 new substation re 


and 


ClLOsSe;rs 


approximately O re 

closers on distribution circuits 
Selection of recloser size tor a given 

substation is determined by the maxi 


mum kva of load on a distribution 


circuit which can_ be 


picked up by 
the recloser after a prolonged outage 


Where i 


the total Kva load on the substation is 


substation has two circuits 


less than twice the single circuit value 


ow for unequal loading of the 


ircuits (Table Ib 

Manpower Stabilized . . . Reclosers 

have held down the manpower needed 

the increasing 
The 

from these 


number of 


to operate 


substations few service calls 


received areas usually in 
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4,500 
3,85 
5,000 


volve either pole or wire failures of 


taulted transformers. Substation calls 
have been practically reduced to the 
monthly inspection 


the 


trips for general 


condition of station 

Storm Inspection Obviated . . . lo 
the 
might 


indicate 
that 


probable performance 
have been obtained , had 
repeater fuse switches been used, a 
curve was plotted on the basis that 
an interruption would have occurred 
when three or more operations were 
the 
spection trips to the substation. Under 
171 in 


expe 


recorded by recloser between in 
these assumptions, a total of 


terruptions might have been 
rienced or over eight times as many 
With repeater 


fuses, it had been the general practice 


as actually occurred 
to inspect each substation as soon as 
possible after a storm to be sure that 
all three fuses were available for use 
Because of frequent storms, this meant 
more than substation 
Now 
trouble is reported, stations equipped 


with 


immediately after a storm 


one trip to a 


in a very short period unless 


reclosers are seldom inspected 


ind in many 


1952 


OPERATING RECORD of 417 substation reclosers show 1,330 opera 
tions, of which 21 were lockouts 
contacts because of wind during May-July account for highs 


A sleet storm in February and tree 


cases not until the regularly scheduled 


inspection 


Very few reclosers have failed 


one because of a burned out operat- 


because of relay 


None 


short 


ing coil and several 


contact trouble has failed be- 


cause Of excessive circuit cur 


ent, and experience indicates the 


manufacturer's short circuit ratings 


are conservative. A few reclosers were 


found to be defective before being 
placed in service because the contact- 


had 


Was 


rod 
This 


storage 


follower fiber 


been swollen 


by moisture the 


result of 


improper 


Inspection Schedule . . . Consumers 


Power Co’s present program of pre- 


ventive maintenance consists of in 
ternal inspection and calibration every 
two 100 


years Or which 


operations 
ever comes first 
the 
tanked, 


trically 


The units are brought 


into shops where they are un 


cleaned ind elec 


inspected 
calibrated. Any defective part 
or parts in que sionable condition are 
replaced 

that 


tested do not 


Calibration tests have indi- 


cated the majority of reclosers 


require any adjustment 
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Rural Distribution 
System Design 


Is Elastic 
To Meet Higher Loadings 


Basic system accommodates growing loads 
by higher voltage, added phases, more fre- 
quent substations. Quality of service dictates 


the progressive evolution 


Cost and 


adequacy of distribution 


tems in rural areas have been of 


paramount Engineer 
Electrifica 
first 


1936 at a 


concern to the 
Rural 


since the 


ing Division of the 
tion Administration 


designed in 
1.2/12.$5 ky To 


possible it 


’ we're 
voltage of 
has been the 


provide sufficient capacity 


the distribution system and avoid 


cost overhead of transmission 


ime apparent within 2 or 3 


it the estimated loads used 


system studies were too 


vised system studies are 


nearly all cases. It 


period that serious 


ion. was given to the use 


74 


i distribution voltage above 


kv to meet the coming demands 


Ihe fundamental 


trends in rural dis 


gher voltage 


ndard 


Higher Voltages 
nm rural are 
Sick tion 


nator 


tribution 


A-approved 
system a 
estimated power 


consumer for the 


158 


2 
vy 


mm 
ee 
es eines aie iui a 


Pr 


- 


3 


. 


iia asiepellcihinai es Mineihaetiteinpbiil 


iad 
3 


‘ 


ee 


------ape--* 


single phase lines 
gap and minimize 
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tuture period of 10 years. However 
that the ca 
be ade 


quate tor the periods beyond 10 years 


it cannot be assumed 


of such a system will 


Lherefore, provision must be made in 


the basic design for increasing the 
rather 
that a 


laid upon which 


facilities 
This 


must be 


capacity by adding 


than rebuilding means 


foundation 


distribution system will grow with 


1 means of the most economical 


Declining . . Single 


phase, multigrounded circuits still pre 


Single-Phase 


j 


dominate in rural areas but to a lesser 


extent than iO years ago when loads 
The 


phase conductor to that circuit doubles 
still 


were smaller addition of one 


the capacity and adding another 


increases the circuit capacity 4 times 
The ratio of increased capacity from 
single phase to three phase from the 
regulation then 1:2:4 


standpoint is 


for multigrounded circuits on which 


the conductor size remains the same 


The 


imple and economical progression in 


foregoing sequence offers a 
» increased Capacity in circuits 
such as substa- 


added at 


facilities 


tions, must be times 


Heretofore, it has been considered 


| that as a system grows in 


area, or both, a given 


May 19 


ee. =f} i 


it 


~--~Ground wire clip ~~~ ~~ 


VERTICAL CONSTRUCTION is standard practice on REA-financed 
Arcing horns are bent to establish the desired 
radio 


interference from the 14.4-kv circuit 


voltage becomes outgrown s0 that 


transmission lines, with substations 


are added, thereby breaking the area 
up into smaller units in order to use 
This 
concept has its economic limit. When 
that a higher dis 


tribution voltage must be considered 


the same distribution voltage 


limit is reached, 


12.5-kv 


A 7.2 


system appeared to be adequate for 


Loads Ascending .. . 


the loads and distances forecast until 


recent years. However, the kwhr per 


consumer has been steadily increasing 


until now consumptions of 300 and 


400 Kwhr/ month per consumer are 


not unusual, and distances from power 
sources in some areas are as much as 
70 miles. Load growth has been met 


by increasing the number of phases, 


increasing the size of conductors, and 
providing additional sources of supply 
By 1947 


distances from power sources 


increasing loads, greater 
and de 
density of farms brought a 
that the 


meet 


creasing 
realization prevailing pat 
would not future 
Many 


the feasibility of 


tern require 
estimates indicat 


14.4/24.9-kv dis 


ments cost 


tribution systems 


Adoption of 25 kv ... The decision 
build systems at 


though it 


was made to 


some 


the higher voltage even 


nvolved a calculated risk in using 


vailable 13.8-Kv transformers de 


signed for delta circuits of that volt 


ve. While the performance ot | 5-Kv 
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Line distance in miles 


LOAD-CARRYING ABILITY of o 14.4-kyv line 


maximum voltage drop as a 7.2-kv line at four times the distance 


class transformers and arresters con- 


three 
there is a question of short 


to be satisfactory after 


fe because of possible ove! 


the insulation. However 


tressing ol 
since the first system were designed, 


equip 


ment has been developed by manu 
14.4 24.9 ky 
systems conforming to the following 


an aimost 


complete line of 


t t 


cturers for use on the 


requirements 
Pin insulation 


23-kv, 95-ky 


flashove! 


Radio treed, nominal 


dry flashover, 65-kv 


Transformers—|8-kv class, demon- 
strated impulse withstand strength 
125-kv full 145-kv chopped 


wave, chopped at 2.5 micro-seconds 


wave 


Reclosers—Nominal 23-kv, 
impulse withstand 150-kv 
wave, maximum interrupting 
a 


750 amp rms 


demon- 
strated 
full 


rating not less than 


15-kv and 18-kv 
ratings acceptable, if not guaran 


Lightning arresters 
teed 
18-kyv 


Sectionalizing fuses rating 


25-kv class 


Substation equipment 


In addition, all 
sausfy 


equipment must 
a very rigid radio noise test 
before for these 


acceptance use on 


systems 


Cost Pared 70° —Overall cost, in- 
cluding transformers, of a new 14.4 
24.9 system is about 20% higher than 
a new equivalent 7.2/12.5-kv system, 
assuming the same size conductor and 
phasing. On the other hand, as the 


line capacity is quadrupled, the con- 
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10 20 30 40 50 60 


Line distonce in miles 


a) it will have same 


kw ot 
system ts 
the 


of the same conductor and phasing 


Struction cost per 


the 14.4/24.9-ky 
mately 30% of 


cupacity of 
approxl 


279/19 € 


system 


At the higher voltage fewer miles of 
multiphase lines are 
the 


needed thereby 


reducing distribution 


cost of a 
system. 

Within the past four years 37 REA 
borrower total of 
10,988 miles of multiphase and single 
phase 14.4/24.9-ky 
have been energized and are 
operation At the 


systems have 9,695 miles of 14.4. 24.9 
c 


systems with a 


distribution line 
now in 
present time 32 
under 
tion, and 39 are planning on adding 
10,091 miles of such distribution line 
to their system 


kv distribution line 


construc 


Conversion Studied . . . Conversion 
of some existing systems to the higher 
voltage must be given serious con 
sideration at this time because of the 


The 


trans- 


increasing size of future loads 


conventional idea of 


adding 


mission and substations to a 


system 
does not always answer the problem 
for that period beyond 5 or 10 years 

In determining whether a 
kv distribution system should be con- 
verted to 14.4/24.9 kv, the following 
studies are made: 

1. Cost 


utilizing autotransformers for 


29749... 


estimate of conversion, 
7.2-kv 
extensions where feasible 

2. Cost estimate using 7.2/12.5 kv 
plus additional transmission and sub- 
stations. 

3. Cost estimate of converting to 
14.4/24.9 kv and extending such lines 
into new territory. 

4. Continuity of service 

5. Comparison and evaluation of 
losses in the system for the two volt- 


ages 


to the same load and over the same wires; 
load to twice the distance 


© 20 30 4 
Line distonce in miles 


60 


(b) it will carry twice the 
(c) it will have four times the capacity 


Improved Quality 
Continuity of 


of Service . . . 


service is of prime im- 
portance in rural as well as in urban 
areas. Although higher voltage sys 


tems have comparatively long circuits 


which serve large areas, low-cost, pole 


mounted, oil-circuit reclosers properly 


coordinated 


among themselves or in 


combination with 


fuses or sectional 
izers provide the means of obtaining 
the degree of reliable service needed 

As an aid to rapid reporting of out 
ages, an Outage Monitor has been de 
veloped and installed experimentally 
The 


transmitter, receiver 


monitor 


consists essentially of 


indicator, and re 


See ATEE 
“Application of 
Monitor,” Sec 


Transactions 


mote modulators 
§1-237 


Fechni 
cal Paper 
Power Line Outage 
11-237, AITEE 


1951 


tion 
Volume 70, 


Regulators at Substations Base 
voltage at substation is established at 
120, and regulators are installed on 
the load side of the substation trans 
formers to maintain an output voltage 
during peak load between 124 


127 load between 


and 
v and during light 
120 and 124 v 
Calculation of voltage drop is made 
on the basis of the estimated system, 
ie, the maximum kwhr per consumer 
per month related to the basic 10-year 
the established 
The maximum per- 
missible voltage drop in the primary 


line is 7% 


estimate within 


gco- 
graphical area 


, and the voltage drop from 
the primary connection of the trans 
former to the consumer’s meter should 
not exceed 5%. This drop, of course, 
includes that in the secondary and 
service conductors. Voltage-drop cal- 
culations are prepared prior to the 
construction of each project. Design 


is based on the percent voltage drop 
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STRAIN BUS ws standard mstruction practice employed on the OUTAGE MONITOR TRANSMITTERS automatically report inter 


ky substations of REA financed distribution system ruptions on rural lines to dispatching office for prompt ottention 


Miles of Line Constructed 
( 


AC SR 
Primary Drop Limited 


REA 
Standardization . 


Capacitors . . I sth of t t 


Materials and Equipment 


A 


id estimate 
of adequate 


j . 
developed s 


period of 





n 
ON 


TOMORROW 


Capacitor Switching Benefits 
Whole System Investment 


Capability for reducing loadings and improving delivered 
voltage has been firmly established for continued gains in dis- 


tribution outlay. 


Ihe shunt capacitor has long been 


iccepted as the economical answer to 
the supply of kilovars. Within recent 


years the switched 


capacitor has be 
as a device for volt 


both 


come established 


ize regulation also. In jobs its 


benefits extend far bevond distribu 


tion alone. Since it can do two jobs 
one of the 


that the 


tor less than the price of 


rmer it ois mevitable 


switched capacitor is destined to play 


i vital role in the future planning of 


the power systems tor economic 


workability 


Job of any power supply system 


s to carry the load and deliver ade 


quate voltages. This simple fact has 


ed to methods of reducing loading 


through power factor improvement 
voltage to the ex 
Quite 


have 


of regulating 
necessary Satistactory 


ot doing each been used 


i long time 


load 


centers have both reduced loading and 


Synchronous condensers at 
improved voltage conditions between 
and the 
and bus 


the generators load centers 


Feeder voltage regulators 


(including transformer tap changers 
under load) have done an admirable 
synchronous 


job beyond the con 


densers. These things have been good 
but the capacitor now affords a better 


and more economical way 


Load Capacity Released . . . Oby 


ously the number one job of capaci 
tors is to supply the kilovars required 
kilowatt load and kil 


transportation supply of re 


by the owatt 


Local 
active reduces system loading and 
load Or, 


important it 


losses for the same what 


may be more permits 


carrying greater loads on the same 


facilities 


The trouble with trying to reach 


this goal with capacitors alone is that 


enough capacitors to reach 100% 


power factor during heavy load con 


ditions will result in intolerably low 
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Visible alternatives are much more expensive 


eading power factor during light 


loads Extensive use of capacitors 


demands that all excess amounts of 


capacitance must be removed during 


light load conditions 


Switched Capacitors Switching 


capacitance must be removed during 


control. Connecting a capacitor to 


the system to supply kilovars raises 


the voltage; but unless it ts later dis 


connected, it leaves the voltage raised 


If. when a load comes on, however 


enough Capacitors are switched on to 


overcome the voltage drop due to 


change in 


Thus flat or near flat 


load, there is no voltage 


voltage regula 
tion at the load requires only that the 
right 


amount of capacitance bh 


switched on and off with the load 


N. N. SMELOFF, 


eer 


O. RAMSAUR, Deve 


row 


Actually, part of this job can be 


Uone DV raising generator Voitage 


during heavy load periods; and an 


other part of the job is not even 


needed because flat regulation is not 


equired Adequate voltage regulation 
can thus be accomplished on the 


iVerage system by imounts 


plied tor 


practical 


when af 


of capacitors | volt 


ize control 


Switched 
Power & Ligh 


Fig 1) is comprised ot 66-kv trans 


Capacitors 


Vania 


mission and |2-kv and 4 distribu 


systems. Load is served directly 


trom all three voltage Generator 


voltage is ransed and lowered with 


he load to compensate 


drops in the lines and t: 


How PP&L Applies Switched Capacitors 


66-kv transmission 


12-kv feeder 


a's Th ow 


FIG 1 


4-ky 
feeder A 


12-kv feeder 


uy 


thy 
feeder B 


becei Were 


SWITCHED CAPACITORS are applied to 4-kv and 12-kv feeders and to some 12-kv 


buses of the PP&L system Switched capacitors play an important part in control of voltage 
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ng on the size of the substation and 
he need for reactive supply. Typical 


tallations all ree are shown 


Tap Installations . . . For single-phas: 
12-kv and 4-kv taps, installations are 
ir to the types illustrated, except 

are about one-third and 


phase of the 12-kv job is 


capacitors one aim 
keep the “center of 
the capacitors a litt 
om the generators than th 
gravity of the load This 
the effectiveness of voltage 
ind endues switched ca 
th ability to do an ad 
th } ly - - 1 


Of Teed 


POLE TOP, 180 kvo, 4 kv switched FIG 3—-ONE 450 kvo unit of 12 kv, three 
under 4 kv feeder trol b n phase installation yn eC three 


str 


not new. For many yea 
on and voltage re; 
sser degree have bex 
synchronous condense 
id center But ¢ 
in be economically 
more extensively 
Hous condensers 
expensive except i ul 
They can be applied on 
rs, usually on the sul 
n system. But in this | 
they do nothing for eith 
eduction or vollage regulation 


distribution system bevond 


eduction 

DY rewarding power usc 
factor And for volt 
there have long be 


ind it 


heeder Regulator Alternative . . 
Switched capacitors, applied in t! 


manner illustrated in Fig 1, actually 


cost less than feeder regulators abov 
Assume that the total load on th 


of the system covered by Fig 


1.000 kw at 80% power factor 
ind that the load is divided 5,000 kw 


' ’ , 2 
FAG 6--RACK- TYPE WUSTALLATION on 12-hv bus tc cond Go sesely seuctive lend ond vege on 66 kv, 10,000 kw on 12 kv. and 
late voltoge os for out trom generators as feasible Units vary in size trom 600 to 6.000 kro 5.000 kw on 4 kv The 15,000 kva of 
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Bus Regulation . . . [he installed cost 


Nus and rer t 


feede evgulators needed 


i) boost I 


or DUCK and aliowing 
maf 
1 4-ky 


And the value of the 


ginal capacity for the 12-ky 


loads would be about $300 


estumated 
n losses and the released line 


for “rT 
insiormel 


capacity would be 
inother $200.000 
Reduced Investment - Switched 
take the 


synchronous 


capacitors not only 
both the 


the 


plac e of 
condenser and 


feeder voltage regulator but ac 


y cost less than either. Switched 
ipacitors provide other economies 
In range ot 


eflectiveness the 


witched 


capacitor has an outstand 


over the synchronous 


Since 


advantage 
1 


condenser condensers ire 


conomicall feasible 


only in large 


res, their usefulness extends only 


tar trom the generators as the 


On the other hand, with 


id centers 


steady reduction in the cost of 


pacitors and capacitor switches 


has been made in 


recent years 


now install 
blocks 


the distribu 


quite economical to 


capacitors in) small 


yuut on the ends of 


wherever else they 


feeders O1 


Pole-Top Skimping May S 
But Cost Accidents 


he 


to the load 

oading from the genet 
o the load has been reduced. An 
been 


has also 


the wav out to the load 


Idle Marginal Capacity . . . Investment 
in capacity to take care of load growth 
may lie idle until the growth 


Here 


shines 


mate 
again the switched ca 

Whereas the feeder 
like the 


rge enough to 


rializes 
pacitor 
regulator which 

*r Should be la 
of the load growth for a 
does require marginal capacity 
average, the switched ca 
added in small “bites 


Add 


capacitors. The 


icitor can be 


add 


kva of ca 


is required load and then 


cost per 
itor is 


fairly independent of the 


mount added That's all there ts to 


switched capacitors 


Stull an 


other way of keeping down investment 


Duplicated Facilities . . . 


cost is to avoid 


duplication of ca 
With 


capacitor Is 


pacity wherever possible 


switched capacitors the 


vf the load; and when the load 


is switched, the capacitor goes with 


it Thus one block of 
block of 


load requires 


only one capacitors. Stated 


Long-term overall economy in distribution circuits dic- 
tates ample space for climbing, working, and clearances. 
Otherwise expensive accidents will devour assumed savings 


Distribution engineers can and have 


contributed to accidents including 


fatalities. The designer cannot shrug 


is Shoulders and blame all accidents 


on field supervision and human errors 
In proof of this 


consider the causes 


of accidents which may be analyzed 


functionally as follows 
1. Unsafe design— The function of 
the designer 
2. Human errors and carelessness 
The function of the individual 
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3. Unsafe or inadequate procedures 


and tools—The function of supervi 
ion 
While 


three of 


most accidents involve all 


the above functions, usually 


one predominates 
light and 
power industry compiled by the Ac- 


Fatalities in the electric 


Committee of the 
(1944 to 


cident Prevention 


Edison Electric Institute 


1949, inclusive) involving parts of the 


body, other than the hands and arms 


mportance 


it becomes supply 


4-| ler over Feeder 
closing 


Ippro 


ite switches th the load and the 


as a 


unit 


One more \ reduce invest 


reduce the 


With 


need decreases 


need for re 


Yacity switched ca 
almost 
to the vanishing point 

1. The 
blocks 


2 The tai e « fcw 


because 
bulk of the capacity ts in 


small 


capacitor 


ints requires lv a few minor re 


pairs that can be mad 


Transformer Reactance . . . The 


transtormer reactance deserves 


men 


tion In the past t was quite in 


order to spend iditional money to 


obtain low reactar n power trans 


formers. Unde principle of using 


switched ¢ ipacitors for voltage 


regu 


ition, however, with on-peak power 


ictors near unity, it is an advantage 
to have higher tr 
While 


minor 


nsformer reactance 


this is one of the relatively 
direct savings, it 1s significant 


of the many ways in which the 


switched capacito is contributing 


to greater over ystem economy 


ave Money 


L. G. SMITH, 
J. F. HENNESSY 


tendent Flectr 
r lote 


wer 


ire 34 of the total 


Hands 
ind 26% of the 


and 


arms account for 40 


fatalities respectively This suggest 


either unsafe design or poor construc 


tion in the field 


\ few dollars for longer crossarms 


for better equipment, for junction 


boxes with more adequate clearances 


for roomier manholes may represent 


several hundred thousand dollars in 


the transmission and distribution sys 


tem investment of millions. Compare 
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Lightmng orresters 
Aaa chill 


Cable 
termunal\\ orresters 
XY 
— 


ferminoils 


Good Oil Switch 


Crowded Cramped Working 
Location 


Conditions “>= Quarters 


(b) 


cable terminals and 
can entail serious 
hazard because it 


t energized | 


Safety Features 


from the gro 


conditions through 


Limited Good 
Working Working Space 


Space (b) 


expedites service 
WCIes Simplicity 
sed on the attention 


lowing principles 


> 
Ft .2O. Sa 
Tronsmission (C— . 
Transmission 


the simy 


consistent 


vole and its appurtenances 


2. Reduced number of functions 


distribution = g ied to a single po Combinin 
ond street Gesennepemes : ; 

lighting - Primory distribution Hem leads te mplex pole-top situa 

cs : ond street tions ig | ist wnultaneous 

lighting \ ‘ I 2) sectionalizing 


itus support 


Secondary e Secondary distribution : 
distribution Safe Equipment . . . Sidew 
] nosing phase transformers provides 
Congested 4 Congestion , eae See 
Pole Top Corrected short Ik ind connection facili 


top equipment 


ill bushing 





(o) 
FIG 5--NUMEROUS ) a) restric areas an with conductor me extent the ad 
R Q nhonces accessibility of vantages of the pocket type and cover 


another benefit ounted bushings Transformers in 
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drop construction is used, the dist 


the 


inee 


between line arm and the trans 


tormer should be held to 4 minimum 


with the secondary conductors placed 


Fuse cutout 


and 
lightning 
orrester 


below the transformer so that a well 


lightning 


defined secondary zone 
orrester 


is established 
3 i t nr hy ri ' 
Fig Ss illustrates a possidic riser 


rig 


crossarms 


situa 


ind its correct 4 demon 


Secondory tion ron 
services Strates 


increase working space 


how onge! can 
and permit the 
eliamination of the 


the 


pole-top pin in 


construction of medium voltage 


lines 


Fewer Crossarms . . . Reduction in 


Unsafe Transformer 


L ; number of cr 
ocation 


the ossarms supporting 


line different levels on the 


(b) same 


ivoid 


Wires at 


pole is desirable in order to 


the 


construction 


compact nature of multi 
These 


surmounted by 


FIG 3—SECONDARY SERVICES should be below primaries and transformer 
a) they expose men in service work to contact with high voltage risers 
secondary zone (b) and unrestricted working space come from putting 
By location of equipment, a well defined secondary 


When above irm 


Easily accessible 


difficulties 


iltthough skilled men 
transformer on 


slow up their efforts 
established 


ind place them 
line arm 


zone can be 


where 
taken in 
switching issignments. Use of longer crossarms 


that 


in positions exceptional care 


must be executing their 
Corpor 


{ 
t 


ting lightning and overload Accessibility . . . Fusing 


protection are likewise attractive from and sectionalizing equipment tor supporting distribution conductors 
the safety standpoint. They simplity might be operated under adverse con ind the installation of secondary leads 
the pole-top wiring by eliminating the = ditions should be located so that it establish 


ot all 
addi 


7 


ind all 


on racks provide a means of 
fuse cutout and lightigng arrester con can be reached and operated from a ing a setup where the function 


nections. This contributes to safety by safe position. Fuse cutouts, particu clements is evident, the need tor 


reducing the possibility of contact with — larly, should be placed to allow line tional crossarms is reduced 


ive leads and by simplifving the in men opening or closing the device maintenance operations are simplified 
Stallation of rubber protective equip to work with minimum 


ment 


Adequate Capacity . . . Suitable 


load 


facilities render use of fuse 


switching 
cutouts for picking up or interrupting 
This 
ittained by supplementing the 


load 


three-pole 


the heavier loads unnecessary 


can be 
fuse cutouts in are of high 


density with pole-mounted 


il switches. Sever utilities have re 


ported difficulty in using fuse cutouts 


tor switching. There is 


need for a 


low-cost fusible device having load 


yreaking ability. Accident records in 


clude instances of men sustaining flash 


rns as a result of attempts to pick 


up or interrupt load with fuse cutouts 


exposure to 
energized wires. The men should be 
in a position where they will not be 
injured by 


flashover or failure of the 


fuse cutout (Fig 2) 


Working Space... 
the 


The 


gratitude of 


design en 
the 


space 


Lineer can Win 


lineman by creating a working 


that allows ready access to equipment, 


freedom of movement, and less appli 


cation of rubber goods. Long vertical 


taps to equipment below the line arm 


can, if not properly covered with 


rubber goods, be sources of electrical 


contact. Construction of this type can 


be eliminated by mounting the trans 


former on the line crossarm. But if 


(Fig 5) 


No Booby Traps . . . Hardware items 
normally dead 


The 


crossarm 


occasionally become 


energized offender is 


brace It 


principal 
the steel appears 
in the description of ten fatalities in 
th 1944-1949 (Fig 6) 


Wood braces neutralize these hazards 


summaries 


ind provide additiot dividends in 


lightning protection 
Steel braces are not the only item 
of pole hardware susceptible to ac 


Bolts 


ranstormers 


cidental 


energization used 


for mounting with un 
grounded cases directly on the 
light 


points of 


pole or 


supporting street brackets can 


also present contact with 


2 
ce aes 
y/ 


| 
fom Cutout Lead 
‘ Touching Steel 


Loose Tie Wire 
Touching Brace 
Bolt 


Wood Braces 
Provide Protection 
(o) 


FIG 6—FUSE CUTOUT LEAD (a 
a hazard. Vertical bolts (b) in 


touching a steel crossarm brace is 


may energize the brace. Wooden braces (c) minimize both types of 
contact with 


loose line wire or tie hazards and provide additional dividend of better lightning protection 
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120/240v 
secondory 


Fuse cutouts 


(a) 
Small Phase-to-Ground Clearance Double Arms Give Clearance 
Guy Touching 
‘ F SINGLE ARM may ad ¢t mall clearance t lwe leads of fuse cutouts 
— m t Pr Y t rmine Skinning knife in hands of lineman could create a 


n attords sater clearances tor lineman 


Grounded Equipment 


Multiple 
street 
hight 


High voltoge 
transmission 
coble 


Medium voltage 
SS. distribution 
cable 


4 


ss Service cable 
Service drop 


More Grounding 
Coming in Future 


FIG 9 FUTURE Th me jrounded) comprising aluminum polk 
with internal wiring, shec aluminum al cable ine work would be performed 


easily and sately by lineman on tru ulote o and plottorms 
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89 Different Electric Utilities Specified 
RM" Transformers in 1951...gain of 15.67 over 1950 


RM designs now conform to new ASA Standards... faster shipments, lower prices are retained 


Our records for 1951 show that 89 different electric 


utilities capitalized on the shorter shipments at lower 

prices obtained by specifying General Electric's RM 

power transformers. This represemts an increase of 
oe 


15.6% over the 
in 1950. 


utilities that placed RM orders 


In terms of actual volume, RM units accounted for 
§9.2°) of all orders for power transformers in the 
RM range—convincing evidence of their wide ac- 
ceptance, and of the flexibility in application they 


offer. 


This year we anticipate even wider acceptance of RM 


transformers which now conform to the new Proposed 


Standards for Transformers, recently adopted by the 
users and manufacturers represented on the ASA C-57 
Committee. These new RM ASA transformers offer 
the same price and delivery advantages as previous 


RM designs. 


For complete information on the new ASA Stand- 
ards, and on RM ASA transformers, see your local 
G-E representative. Or write to General Electric 
Company, Schenectady 5, New York. 

"RM stands for “Repetitive Manufacture.” By using standardized 

construction methods, General Electric builds RM power transformers 

more -2conomically —— delivers them faster. RM designs are available 


in ratings 10,000 kva and below and up to 69 kv, with many optional 


features 


ec onaaaa iT 
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Secondary networks key to easy expansion 


in city after city across the 


nation 


G-E network units added by many utilities . . . often as only step in increasing system capacity 


pidly expanding urban loads cause 


ies where secondary network 


| 


m systems, secondary net 


utilities to handle increased 


reseen without resorting 


leulations, rearrangement 


juggling of existing loads 


antaming virtualls unin 


eally every 


that s necessat a take ire of increased 


loads was additional network units. Where required 
utility crewmen constructed transformer vaults: in 
talled new G-E network transformers: and tapped 


them in to reinforce existing secondary grids! 


If you're struggling to accommodate new loads by 
perpetuating a radial system and vour load density has 
risen to approximately 10,000 to 15,000 kva per square 
mile, it may be time for you to investigate the flexi- 


Inlitvy and economy of a secondary network 


When vou do. be sure to consider the extra ad 
vantages of G-E standardized network equipment. 
Quantity production methods reduce manufacturing 
ind assembly time. You get faster delivery at lowe 
prices, And refinement desig made possible by 
quantity production means lower installation and 
mamtenance costs 

kor help in solving vour network problems and for 


} 


complete information on G-E network transformers, 
see your local G-E representative. Or write for Bulletins 
GEA-5024 and GEA-2017. General Electric Company, 
Schenectady 5, New York 





+ a 
- 


‘ 


al 


i 


wl i & ~ mat 
PROVIDENCE Narragansett Flectric Company prepares to INDIANAPOLIS Crewmen of the bl polis Power & 
I 


add another G.-} network unit. An overhead crane @as¢- Light Con inv riga new (a netw i former to be 
unit into truck for transportation to vault site transferred to sidewalk vault on North Pennsylvania Street. 


/ 
i. ins ows ae f = a = i on 


SACRAMENTO And still another General Electric net SAN FRANCISCO audids « apacity in heart of “down town’ 


work transformer being added. Workmen are guiding sus district. G-E standardized network unit enabled Pacific Gas 


pended unit towards vault opening. & Electric to construct vault of minimum size at Pine St 


eo i 


ST. LOUIS and the location is Clark Avenue and 15th NEW ORLEANS Scene taken in an underground vault of 
Street. Union Electric’s crew will soon have this standard the New Orleans Public Service system shows G-E network 
G-E network unit in place and connected to secondary grid units connected up and ready to handle their share of load 
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CONSTRUCT OPERATE MAINTAIN 


Ya F aad . Pg ae etn al. 
STEEL SLEEVE LOCATOR works effectively on ACSR. As both ends not rise (left As locator reaches steel sleeve, however, added mag 


t magnet attract stec! cable equally é unter weighted end does netic attraction pulls unweighted end down, indicating sleeve end 


Magnetic Device Locates ACSR Joints Accurately 


A. S. RUNCIMAN, t ce in simple bearings on a_ brass The locator is the result of work 


directed by Arthur Sisson of the Que- 
bee Terminal Staff of The Shawinigan 
Water and Power Co. It was used 
extensively and successfully on the 
ACSR transmission 
the between Quebec a Isle 

This changeover consisted of 

ore suc down existing ACSR, sending 
because factory for additional layer of alu 
the latter i imitations minum strands and then restringing 
Ihe bolomet in only be used for the conductor [his operation re 
irements when there sulted in larger diameter conductors, 
a background = increasing the power capability of the 


circuit and raising the corona limit 


Material Rack is Simple, Safe, and Low-Cost 


M. J. MOREE convenience; (4) accessibility Main f 


features of this rack are the 
sithdrawals and accurate inven adjustable, removable dividers which 
tory; and (5) neatness and uniformity give accessibility of stock for re 
Ihe storage vethod has proved moval or quick inventory, and the 

y Satisfactory because the rack upright side rods which give stability 
PeENsive may be placed in any position to to the stack and prevent damage 
It meet requirements. Cost is small be This rack will hold as many as 280 
cause Salvaged materials can be used rods stored in 8 bundles of 5 rods 

required each or 40 rods per layer. The base 

is cut from an old steel-pin 

Wis nas” . crossarm, the dividers from 2x4-in 


iva" "hole or 6-in. pine board from crating, and 


. ! the side rods from l-in. round tron 

' salvage stock 
‘Divider der plonk Previously anchor rods were stacked 
in bundles of 5 rods each, as fur- 


So/voged nished by the shipper Tiers were 


wf 
cross arm made and s 


parated with suitable 


« 
30 ird The proportions of the pile 


1 
amount of stock 


re 1 i ’ Te 
2 I rand 0 Nord additional sta 
' 
- ity th tera Was customarni 


- wKOU a wsidl 1 bur 


something substant 





STORAGE METHOD for anchor and ground rods is provided by rack assembly shown in outline Created a potential haz 
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No other 
distribution arrester 
protects so well 


HERE’S THE EVIDENCE. The graph below, from actual 
volt-time and ampere-time oscillograms, shows the 
unequalled margin of safety that a 3-kv General 


Electric Pellet Arrester gives a 2400-volt distribu- 


tion transformer. Higher rated arresters, protecting 


higher-voltage transformers, similarly show this 


unequalled margin of protection. 


- HERE’S THE REASON. This extra protection results 
THE G-E PELLET ARRESTER is also unequalled in durability —the 


only distribution arrester with series gaps sealed in dry, inert nitrogen. from a combination of low sparkov er voltage and 
Gop electrodes stay bright as new. The Pellets, themselves, are un- 


ff i U : , e . 
GMected by service moliure exceptionally low IR drop. Whether lightning 


currents are high or low, with durations long or 


short, no other distribution arrester holds voltages to 


’ om such low levels. 


TS | l_ HERE’S YOUR CUE. The Pellet is a valve-type ar- 


rester for universal use on urban, rural, or industrial 


kv crest? 


ule 


Img 


systems. It is available in ratings of 1 kv to 15 kv 
inclusive. This arrester has been the quality-standard 
for over 25 years—it’s your cue for maximum pro- 


tection. For further information contact your G-E 
30 100 200 500 d 


Time «crosecands 


representative or your authorized G-E agent. 
THIS GRAPH was made from actual volt-time and ampere-time oscil- 
lograms, and from AIEE standard test data. The demonstrated impulse 
strength of 2400-volt distribution transformer insulation is represented 
by the curve passing through: (1) the minimum impulse strength on an 
AIEE standard chopped wove test, and (2) the minimum impulse 
strength on an AIEE standord full wave test. The impulse voltage allowed er, 7 Potente 
; veral Electric Company, 

by a 3-kv General Electric Pellet Arrester is determined by (3) the Gener l u i C “ef any, 
impulse sparkover voltage of the arrester on the AIEE standard test le a. , ry 
wave, and (4) the IR drop across the arrester to ground with (top line) Sche nectady 5, N. Y ‘ 
o 65,000 ampere discharge (middle line) a 20,000 ampere discharge 

and (bottom line) ac 1500 ampere long duration discharge. The 
crrows show the unequalled margin of safety. 


aa econ aaa 
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Apparatus Department, 





Retap Motor Frames 
Quickly and Accurately 


—E TYSON 


has been 
imform 

Formerly 

results 

tor tram 
motors Reta 
threads from the 


required to tap 


ng pin in 
ihove the 
Turning the large 
ind allows 
ock and frame against 
nis the block from moving 
stle brush cleans the tap 
retapped. An enclosed 
i Plexiglas tront mounted 
sing encloses the tap and 
from coming in contact 

ining the housing 

f 


itlachment are covered 


idjustable rod (F) attached 


Energy Absorber Eliminates Concrete Structure 


A. &. BRATFISCH, Hydrau Engineer 
Angeles Dept of Water and Powe 


Absorption of high-head energy | 
the function of a device fabricated 
and installed by the Los Angeles De 
partment of Water and Power at the 
Franklin hydro plant north of Los 
Angeles. The energy absorber by 
passes water which normally drives 
turbines in the plant betore it goes 
into a lower reservou 

The absorber is made of four pairs 
of opposed nozzles which will handle 
250 sec-ft of water under 200-ft head 

It was made by the American Pip 
& Steel Corp for the Department. I 
consists of four straight pipes welded 
perpendicularly through a length of 
larger pipe which serves as a low 
pressure chamber Center sections 
were cut out after the completed struc 
ture had been stress relieved. Con 
ENERGY ABSORBER installed by Los Angeles Department of Water and Power bypasses  "CCHON Is made from the penstock to 
high-head water into o lower reservowr Water head loses almost all its energy in device each pair of nozzles by a cutoff valve 
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800,000 
UNITS 


Annual Sales 
Electric Water Heaters 


The Growing Water-Heater Load... 
Problem or Opportunity ? 


By 1955 the water-heater load will be almost double 
what it is today. With defense needs limiting plant ex- 
pansion, how can this increase best be handled? 


Today water heaters account for 
13,500,000,000 KW hours an- 
nually—20 per cent of the total 
domestic load—yet only ten per 
cent of U.S. homes are currently 
using electric water heaters. 


LOAD INCREASING 8-FOLD 


Before World War Il electric 
water heaters sold at a yearly rate 
of 100,000 units. They are now 
selling at an average of 800,000 
units per year. This yearly increase 
of 2,400,000,000 KW hours on 
the national load greatly intensifies 
the problem with which utilities 
are faced: How can expanding water- 
heating loads be added most econom- 
ically to existing systems? 


The answer to this problem 
where pronounced peak loads oc- 
cur, can be found in today’s im- 
proved methods of off-peak control 
of electric water heaters, either 
time switch or 720 cycle. 
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AN ECONOMIC PROBLEM 


No one questions the efficiency 
of off-peak control—the problem 
is basically one of economics. 
Therein lies opportunity for the 
nation’s utility companies. 

This opportunity lies in the 
power made available by the use of 
off-peak control. Of the total water 
heaters now in use, only half are 
presently being served by off-peak 
control—at a yearly saving of 
1,350,000 kilowatts of peak de- 
mand—more than enough capacity 
to supply the entire needs of the 
state of Connecticut. By solving 
their increasing water-heater load 
problems, many utilities are cur- 
rently releasing much-needed ca- 
pacity for the vital defense pro- 


gram, at the sane time increasing 
the load factor of the system. 


Compared with an average cost 
per heater of $25 to $50 for off- 
peak control, investment for added 
peak-load capacity may be five 
times as great, or more. This type 
of control also saves appreciable 
amounts of scarce copper that 
would otherwise be required for 
expanded facilities. 


SYSTEM STUDIES NEEDED 


Athorough study of theeconomics 
of off-peak control is necessary if 
proper evaluation of individual 
requirements is to be made. Your 
General Electric Apparatus repre- 
sentative is prepared to discuss 
with you the possibilities which 
off-peak control may offer your own 
situation. For a more detailed 
report on the subject, write for 
GEA-5686: “Economics of Off- 
peak Control,” General Electric Co, 
Schenectady 5, N.Y. 
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ENGINEERING REFERENCE SHEET No. 52-10 


Flow Chart Highlights Tagging Rules 


Il-To Restore Apparatus to Service 





JOHN w. GRONBECK, S sperintendent 
Electrical Operation, The Norragansett 
Electric Co, Providence, R. | 


Chart outlines procedure for removal 
of red tags, and for restoration of 
equipment to service. This flow-dia- 
gram, used by The Narragansett Elec 
tric Co, is based on New England 
Electric System's tagging rules to safe- 
guard men and to govern work on 
electrical equipment. Another chart 
gives procedure for removal of equip 
ment from service and placement of 
red tags. (See ERS No. 52-9; EW, 
May 5, 1952) 


The Narragansett Electric Co. 
SAFETY FIRST 
\ Before apparatus, con- 
ductor or py tego to test 
‘the equipment for potentict and 
ground, and short circuit it as 
required by the tagging rules 











Contents on opposite sides of red colored tags 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm’s 
letterhead. Thank you. Address Department E.W., Revere Cop- 
per and Brass Incorporated, 250 Park Avenue, N. Y. 17, N. Y. 
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REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y 


Mills: Baltimore, Md.; Chicago and Clinton, I Detroit, Mich 
Los Angeles and Riverside. Cald.; New Bedford. Mass. Rome. N. Y.— 
Sales Ofiices in Principal Cities, Distributors Fveeryvwhere 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 





Butterfly valve, motor 
Ovschorge fo tolwoter perated, remote controlled 


* 
Pump dschorge Fishwoter 
line - bypass 
| Motor for octuoting 
turbine wicket 
& gore 


Sump 
induction drain 


generator Hydraulic 


turbine 


Access Gate 
gallery volve 
‘ 


' 


age oo 


27 
24-in. pipe supply from foce of dam 


FISH WATER TURBINE” installed by Southern California Edison to POSSIBLE FLOODING of turbine room during heavy flow season when 
extroct up to 350 kw from water (at 222-f head) required to main tailwater bocks up is stopped by sealing turbine base, making it water 
tain minimum downstream flow and fish life below its new Big Creek tight. Supervisory control operates turbine wicket gate and by pass 
4 plent Induction generator operates under supervisory control valve from main control room, telemeters generator output river flow 


Use Bypass Water in Small Turbine 


lo prevent wasting potential kilo tt—which happens nearly every sum meter the generator output, as well as 


salt hours during the season when mer. Water flowing at 222-ft total flow of a downstream tributary and 


they must pass water to maintain mini head through the horizontal reaction total downstream flow. Standard re 


mum flow downstream, Southern Cali- turbine drives the 1,.200-rpm_ 2,400-% lays protect the generator against 
fornia Edison installed a small turbine = generator, then exits downstream to damage from reverse power, ground 
na gallery of the dam at its Big Creek = maintain the required flow of water to — ing, and overload 


+ plant. It drives a 350-kw induction _ the river Since tailwater level at times of 
generator which is connected through Supervisory control trom the con flood may rise above the level of the 
SO0-kva transformer bank and high trol room of the main powerhouse turbine room floor, the base of the 


side onl switch to an I1-kv line serving operates the turbine gates to regulate turbine is sealed and water tight to 


tdison loads in the area load and to open and close the tur prevent flooding A motor driven 

Under terms of the license for the bine by-pass valves. It also operates blower in the room brings air in from 
plant, water must be released from the — the oil circuit breaker on the high side in adit in the dam to keep moisture 
dam reservoir whenever the natural of the 2,400/11,500-v transformer from the concrete walls down to a 


runoff downstream talls below 20 sec hank. The same circuits serve to tek reasonable amount 


Two Keys and Interlock Assure Safety in Tests 


M. H. STEVENSON, District Meter Super 
{ E€. R. HILL, District Elec 


yineer, Appalachian Electric 


wiGH VOLTAGE an ead r Logan, W. Va 


REER, OFF 


The laboratory installation of en 
closed high-voltage equipment illus- 
trated combines desirable practices 
that assure both safety and conve- 
nience during testing at Logan 

Safeguards are provided (1) by locks 
on the cage door and the adjacent 
main power switch which require the 
same dual-purpose key; and (2) by use 
of two dissimilar keys—one special- 
purpose key and one dual-purpose 
key which can only be used in the 
proper sequence. The switch cannot 


MECHANICAL INTERLOCK (arrow) between test-cage door and adjacent main power switch |” unlocked to turn on the power 
and the provision that two keys be used assures sotety in high-voltage laboratory testing (Continued on page 180) 
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a 
trie eae Leiqisble- 
AL S—~ 
“is there an 
_ insulator that will reduce 
NO. 4 IN the effects of 
— air pollutions ?” 


tow ia che ANSWER: 


Yes, there is. It is the PINCO L-1925 “UNIVERSAL” 
INSULATOR which is specifically designed to reduce to a 
minimum, the damaging effects of fly ash and other air-borne 
industrial wastes which tend to decrease insulator 

efficiency and create a costly operational maintenance problem. 


any‘ HaSn& WHY see 


Leakage distance of 17” is approximately 50% greater than 
* 10” suspension unit. 
+ Outside petticoats shielded above by bell; below by hood. 
3 Long, tapered hood is self-cleaning; acts as a splatter- 
* baffle to clean the petticoats. 
In strings, interior of hood is shielded by unit below— 
* protected against contamination, thus reducing manual 
cleaning requirements to a minimum. 
5 Standard 534” spacing permits replacement of conven- 
* tional 10” suspension units without re-sagging. 


Sorin Neer ds oven a. period) Of, 20 EA BS 


of continuous operation prove that thousands of these Pinco 
units have met their job requirements 100% in areas where 
excessive insulator contamination is an operational hazard. 
Certainly such a record of trouble-free performance proves that 
they're “‘right"’ where it counts . . . right on the job! 


ws Percelain Insulator 


eeg ACO eo : enon * LIMA, NEW YORK 


INSULATORS 
Soles Agents 

Joslyn Mfg. & Supply Co 
Offices in 

Principal Cities 
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# OA/FOA/FOA 


55°C. Rise. 
-£3,2004 volts. 
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Oil-immersed forced-oil-cooled 
Transformer with forced-water cooler. 


29,000 KVA 
. 60 Cycles, 39°C. Rise, 
Se bob teed: 71 92-000: 3.200+oh. 


aT McsehesT Th 


20,000 KVA 


phase, 60 Cycles, $¢ 
ise. 132,0004-26,400Y/ 
15,240 volts, 


$s 


illed power transformer 


According to NEMA Standards, oil-filled trans- 
formers can be cooled in nine different ways. 
The manner of cooling depends upon many 
considerations, such as the operating charac- 
teristics of transformers using various types of 
cooling; the availability of large quantities of 
water; and what is very important, the economics 
of selecting one type of transformer over another. 


The latter consideration may require some study. 
Auxiliary cooling methods applied to a self- 
cooled transformer can add, at relatively low 
cost, as much as 6624% additional capacity to 
the transformer. On the other hand, the efficiency 
of the transformer and the cost of operating 
certain types of cooling equipment may be more 
important considerations than the initial lower 
cost of a forced-cooled transformer. 


These are matters that can best be discussed 
between the engineers who specify a transformer 


and the engineers who design the transformer. 


Pennsylvania Transformer Company manufac- 
tures transformers of every standard classifi- 
cation and with every type of cooling equipment. 
If you have a problem in cooling, or for that 
matter, if you have any transformer problem, 
you are invited to utilize the experience of 
Pennsylvania's Engineering Department. 


You can make arrangements for a meeting by 
contacting the Pennsylvania representative in 
your territory or by writing to Pennsylvania 
Transformer Company, Box 330, Canonsburg, Pa. 


Write for free copy of booklet 

| No. 522 entitled “Economics: 
Economics || of Transformer Cooling.” This 
o \|| booklet explains the various 


| 


| methods of cooling transformers 
||| and discusses their advantages 
| and disadvantages. 


ee Ponnsyloania TRANSFORMER COMPANY 


i 
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to unlock the power switcl 


¢ door is even slightly 


if the 


Assure Safety 


special-purpose key has been 


ige door removed 
l-pur Ihe dua 


he d 


COMPle tc 
locked by 


I he 


and 


the dua 


key 


door by a 


purpose is securely 


cage door cannot ttache to the flexible 


inlocked opened until after th always be readily 


the 


stecl cord so ut will 


un witch 1 ocked 


the f 


ible for 


lock 


in 


in open ‘Vv either door 


I he 


barrel 


al or main 
key 


dup x 


Position switch 


kept 
such that the dual-purpose key can door 
lock the 


is COMpictely 


spec lal pul pose 


Cs of the 


mstruction of the cage~<loor lock on 


lock, except when the test c 


age 


not move of bolt unless the is unattended by a technician, to per 


door 


closed, and unless 


mit operating the door lock with the 
the special-purpose key is also in the 
Ock Hence 


the 


dual-purpose key. When this special 
it iS impossible to re 


key fr 


key 
lock 


is removed 


the 


it is impossible to 


the 


move dual-purpose om the door and remove dual 


Timing switch Stainless steel mirror 


White diffusing paper White meta! 


oc reflector 


ac 


uF 
O- 


Frosted plate 
glass 


Meta/ cover 


Metal clamps Air volve 
Sheet of clear plastic-fused to 


10 / 
c clear plastic pneumatic cushion 


Sw lamps 


PHOTOSTAT MACHINE produces reversed-lettering and direct-lettering negatives 
produce copies of bound pages or translucent loose sheets 


it will 
This device operates on 110 v 


Photostat Machine Cuts Copying Time 


the division 


PAUL H. De WALT, | ering [ Court houses throughout 


or & Mict cle had 


h Te 


to he right-of-way men 


ol 
Often return trips 


consulted 
MA 
lengthy 


to COpy descriptions 


lime and money are being saved in properties by hand 


enginecring right-ol-way work by u had to be made to correct errors in 


ing a photostat machine which can be copying 


carried convemently in a briet 


With the aid of 


anything 


case Lime 


studies have shown that more 


this portabl hine 90 


COpPic d 


© mide 


of the me required to copy 


anywhere can be 


county-ledger records has been saved 
For al 
which would formerly have required 
tor 


in 1.4 


even in a lighted room. Either nega example, 30 leg descriptions 


live or positive prints can be made 


nd copies are permanent 4.5 hand 


hr 


man-days copying were 


Atter 


Previously, when records at County photostated expo 


180 


purpose key to unlock the main switch 
and turn on the power 
key be 

the ajar 


The special 
removed 
and 
tained by a responsible person while 


pur pe we 


can only 


while door is is re- 
the cage is unattended so cleaners may 
and work the safely 
equipment 

the wire-mesh 


cage which extends to the ceiling and 


enter 
All 


leads 


in Cage 


high-voltage and 


are housed in 


is located in a corner of a room pro- 
viding natural lighting through two 


windows 
240 


Low-voltage (not 


over 
placed outside 
and adjacent to the cage permitting 


tull view of equipment 


v) controls are 


under test 


sures, one man at the engineering 
office completed the photostats in an- 
other 1.5 hr 

When several copies of any record 
are required, translucent photostat pa 
per is used for the positive print with 
additional margin as required. Before 
com- 


making additional 


pany 


with 


prints, the 


Stations, lines and 


equipment 
notes, title block, bor- 
are either inked or pencilled 


on the photostat 


necessary 
ders, etc 
Then prints are made 
customary printing machine 


(blue print, black-and-white, etc) 


on our 
Recently a drawing of a concrete 
A 


typical installation was available in a 


Rather than 
spend the time to make a scaled draw- 


street-lighting fixture was required 
manutacturer’s catalog 


ing, the catalog page was photostated 
Black India ink was then brushed over 
any undesired data on the negative, 
leaving only the standard, bracket and 
fixture. A transparent positive print 
was then made from this negative and 
additional information was printed in 
The time saved was about three hours 

The 


559 


cost 
14.5 
(deep) and weighs less 


model machine 


1951 


“legal 
in May, 
95 
7 Ib 


own print 
x 


It measures 
in x in 
than For operators who do their 


processing, the cost of an 


in. x 14 in. copy is about 7 cents, 
cluding paper and chemicals; for an 
8 in. x 10 in. copy the less 


cost 1s 


than 5 cents 


the machine 
shown in the accompanying cross-sec- 
Assembly is held together 
by metal clamps on each end of the 
machine mirror at- 
tached to the top of the box enables 
direct reading of reversed negatives 
Rubber feet attached on one side per- 
mit tilting the machine into the verti- 

| position before and after 


ea 


Components of are 


tron view 


Stainless steel 


use 
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Type WN Switch 


, > . Flanged Mounting Base. 
5 ‘ . Free Swinging Clamp. 
. Easy Shaft Installation. 
. Easy Adjustment. 


fares an Laster Way 


to install Gang-Operated Switches - ig 
CHANCE WN-VN SWITCHES 


permit quick installation of interphase shaft without “threading” 


all three phases at once 


Chance Tilting Insulator Switches for out- 
door gang operation give you always reliable 
switching under all conditions. The reason? 

. Such operating advantages as the exclu- 
sive Compensator Control Mechanism that 
means positive performance under all condi- 
tions. ‘‘Crow Bar’’ Leverage that breaks 
heavy ice with ease -Compensation for struc- 
tural warpage-and New Ease of Installation. 


WN-VN Switches are easier to install than 
any other gang-operated switches. The arrows 
in the illustration above point out the features 
that make installation simple. 


The flanged base has double slots and 
slotted holes for ready installation on all 
standard construction. (Front mounting 
brackets are supplied for steel structures. ) 


2. The clamp on each switch swings open to 
permit the interphase shaft to be laid in posi- 
tion after the switch units are mounted. 


3. The interphase shaft bar is then inserted in 
without the neces- 


of through small fittings. 


sity “threading” 


4. Easy adjustment (only necessary under 
unusual conditions*) is accomplished by pull- 
ing the stainless steel pin which connects the 
compensator control rod, loosening the lock 
nut (4), and turning to adjust. 

All control connections on Chance WN-VN 
Switches are made with clamp type fittings 
for maximum flexibility. 

Rugged “torture rack” tests prove that the 
performance of these switches is not affected 
by any conceivable warpage of cross-arms 
Ice tests prove their exceptional ability to 
open and close without difficulty when coated 
with over 34” of hard, clear ice. Chance WN- 
VN Switc a can be isolated, while energized, 
with Hot Line Tools for live line maintenance. 


For reliable switching plus time saving in- 
stallation advantages, specify Chance Type 
WN or VN Switches. 

Send for complete catalog information or test 
data or consult Section 11B of your Chance 
catalog. 

*All WN or VN switches are factory adjusted for 
proper contact and gap clearance before shipment. 


Vou Krow 173 FIGHT when you spectty CHANCE 


A-B- CHANCE CO- 


CENTRALIA, 
SAN FRANCISCO, CALIFORNIA 
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MISSOURI 


Chance Type 
VN 200 Amp. 
Switch. A 
two-insuletor 
tilting type 
switch built 
for service 
and economy 





Low-Cost Switch 
Transfers Load Quickly 


J. F. MILLER { t nt t 


Restoration of service within about 
for such loads is hospitals, radio 

tions and airway beacons ts pr 

d by an automatic, low-cost switch 

B d on suggestions | he author 
manutacturer added a secondary 
holding coil and spring latch to a 


two-shot repeater tus nd produced 
? ' 


Let’s peat panes S 
talk about 


“cleanliness” 
and 


CREOSOTE 


‘oday’s modern Wood Preserving Plants know how to 
protect poles with creosote and leave them dry and 
clean.” Specifications for clean treatment, when combined 


with proper specifications for the creosote used, provide Preferred Emergency 
primary feed primary feed 
complaint-free” poles. 
N f S | TN tral 
eutral rin leutra 
One of the largest producers of pressure-creosoted poles Sa 
wey 
4 ; 
Holding + +—+- Interlocking 
cou/ trip-close 


linkage 


reported to us: “We haven't had a single complaint about 
the cleanliness of the last million yellow pine poles treated 


with creosote 


For poles that are clean—for poles that will last—specify 
dry pressure creosoted poles.” 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 


Tar Products Division 


AUTOMATIC SWITCH was made from two 
@ ve 34 ” / shot recloser (top) modified by addition of 
Cfou CQN Ccoune ON Aoppers for Ovosote, holding coil and spring latch. When pre 
Xv w/e wil terred primary feed is deenergized (bottom 
holding coil ceases to hold and spring drops 
fuse certridge. Momentum of falling fuse 


closes other fuse on emergency primary feed 
All Standard Specifications 


es The switch is insulated for 7.5 kv, 
tt making it suitable for 7.2-kv and 2.4 
| KOPPERS kv circuits It will handle 50-amp 0 
(Ki OO kva at 2.4 ky 


In practice, two circuits supplied 
I t 


} 


trom the same phase and neutral | 
The Performance-Proved Wood Preservative from different sources must be avar 


(Continued on page 1S 
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Z8-YEAR-OL0 O38 UNITS 
INSULATE NEW LINE 


After 25 years, this line was rebuilt with the original O-B suspension 
insulators. .. And during those 25 years, these insulators had seen some 
rugged service. Paralleling a heavily-traveled railroad, the line is con- 
stantly exposed to severe contamination and fumes. With the original 
steel crossarms and inadequate shielding, impulse insulation was low 
and lightning attack intense. Still the O-B insulators went back into 
service because these and thousands of others elsewhere on the system 
had earned the power company’s complete confidence. .. For the same 
feeling of security, make O-B your next choice of insulators. 





All Alike 
Sust ONE Dy 


* 


assure you a uniform 
uct when you buy station in 
ors--uniform the day they 


made. But these standards 


dont specity the permanence ot 

hese qualities. Durability can’t 

be covered in a set of specinca 

It's an unknown factor un 

lose it. Then you can 

ur insulator dollars and 

u got a bargain, after it's 

» correct Hundreds 

mpanies with better 

generation of experience 

on have tound how to cor 

ect this problem right at the 

start, however. Put O-B station 

insulators to work and enjoy the 

confidence they have earned for 
nearly 40 years 


—— eer err ere ae eK 


Insulator 


Put the O-B Clamptop on either a pintype 
or a post and you get a tie connection that 
can't be duplicated for strength or perma- 
nence by any hand serve. Getting rid of the 
serve also cuts valuable pole-top time, saves 
a length of tie wire, and greatly simplifies 
hot stick work Two simple hex nuts 
replace all serving operations and require 
only an ordinary wrench to do a 100 per 
tent job, that stays done! Investigate 
the speed and simplicity of using O-B 
Clamptops. It will pay you 


Maximum Values 





Make Sense x(})p)ph ps pez Taee—oe 


SED 


Lightning arrester buyers 


have often expressed a desire “ yy . Js) ) { ) y a 


for catalog listings that in- 


clude both average values 4s Jah : YJ LIOK: 


and tolerance, added up, and 
stated as “maximum” protec- 
tive level. Since tolerance 
cannot be ignored, why not 
boldly state it? ... In O-B’s 


Power conductors don't have to be cut to form jumper 
loops at strain points--in fact by not cutting them you 
new booklet on Thorex light- avoid a potential source of serious future trouble. 
ning arresters we have done O-B Hi-Lite strain clamps attach to the continuous 
cable in a matter of minutes; take no more equipment 
than a common hand wrench; call for no special skill 
develop the cable's full working strength; can easily 
listed side-by-side for every be inspected at any time to ascertain full holding 
item. Readers may see at a power. .. Basically inexpensive both to buy and to use, 
O-B Hi-Lite strain clamps make possible the modern 
continuous jumper loop that improves line reliability ; 
and they save money as well. 


Cio Piatt 


just that--showing average 


values and maximum values 


glance the information they 
really want. .. They can also 
see at a glance how much real 
protection they get when 


they specify O-B Thorex. 
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Low-Cost Switch 


(Continued from page 182) 


able. Depending on system conditions. 
one circuit is chosen as preferred 
source and the other as emer 
gency. On the preferred-source side 
of the switch a holding coil is mounted 
This coil is actuated from the sec- 
ondary of the transformer being pro- 
tected. A spring of lesser strength 
opposes the holding coil 
When an outage occurs on the 
preferred circuit, the holding coil is 
de-energized and ceases to hold. The 
Opposing spring trips a latch which 
releases the fuse carrier in the pre- 
ferred circuit. Momentum of the fuse 
carrier falling open triggers the emer- 
gency circuit fuse carrier into position, 
restoring service in about | sec. Re- 
turn to the preferred circuit must be 
made manually. However, when using j 
the same phase, load does not have f 
nfl | To LEAKY JOINTS: Hermicos join 1 
Our company has made 20 instal- . e mpi 9 is necessary. 
lations of this type of switch for hos- ‘ oe eis 4 
pitals on the system. It can be used To ACIDS: Bermico = highly re" 
in wye connected banks also " o alt wre of soil acids and alkalies. 
To SHOCK: Bermico Conduit is engi- 
neered to take the shocks and stresses 
Calibrate Pressure Gages uf of transport—the heavy loads imposed 
In Pl P ; during installation. 
n Flace on Fane To ABRASION: Bermico’s smooth 
WILBUR S. ADKINS, Results Engineer, inside bore assures quick and easy 
Windsor Station, Beech Bottom Power cable “pull through” without danger 
Co, Power, West Virginia 1 of abrasion. 
To SLOW DOWNS: Bermico's 
convenient 8-foot lengths are light in 
weight, easy to handle. Cutting and tooling 
can be done quickly, right on the job. All 
joints are precision milled for speedy instal- 
lation. Bermico’s complete line of bends, plus 
5° angle couplings, enables you to overcome 
unusual field conditions without delay. 
For fast installation and dependable 
protection specify Bermico. 


Steam pressure gages are being 
tested in place with considerable sav- 
ing of time at Windsor generating sta 


eee ta nee 


Distributed by 


WESTINGHOUSE 


Electric Supply Company 


Offices in principal cities 


(QUALITY 
STEAM GAGES with back-of-panel tubing ay 
reduce calibration time by 83% : } ri 
‘ COMPANY, Berlin, New Hampshire 
tion. Formerly the gages were discon- 


. CORPORATION, La Tuque, Quebec 
nected and taken to the shop for 


libratio This practice occasioned SOLKA & CELLATE PULPS * SOLKA-FLOC + NIBROC PAPERS 
Caan iia a , NIBROC TOWELS * NIBROC KOWTOWLS + BERMICO SEWER 
(Continued on page 190) PIPE, CONDUIT & CORES * ONCO INSOLES + CHEMICALS 
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ACO 
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b globe volve 
(4,000 psi) 
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Safety m.i. Wiring 
in exposed installatic 
on outdoor 


transformer bank 


aay ~y. 5 
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“Exclusively a General Cable Product. 


TAKE ABUSE ? 


SAFETY ((1.) WIRING 


can be hammered, crushed, bent, twisted, jerked 
—with no impairment of its electrical performance. 


Emergency overloads can’t hurt it. Age causes no deterioration. 
It will outlast the structure in which it is installed! 


,.ONE STEP INSTALLATION! 


No additional mechanical protection required. Safety m.i. Wiring is its own conduit. Avail- 
able fittings permit installation in one operation, using standard switch and standard junc- 


tion boxes. Smaller diameter provides reserve space and assures neat appearance... 


Se een ee 


-NO VAPOR PASSAGE! 


Completely filled with compacted mineral insulation. Necessity for specially installed seals 
in the cable-run to prevent the passage of combustible gases through a wiring system is 


wholly unnecessary with Safety m.i. Wiring... 


- COMPLETELY MOISTURE PROOF! 


Simple fittings permanently seal both ends of each run of wiring. No possible entrance for 


moisture. Normal concern over this hazard is thereby completely eliminated.. 


.*RIGID YET FLEXIBLE! 


Thumb-pressure bending, in ordinary sizes, easily fashions orderly wall patterns — conforms 


wiring to any contour. Once formed, and fastened with standard clamps or straps, it stays put... 


-NO HEAT DETERIORATION! 


The mineral insulation is physically stable up to 2800° C., thereby assuring against deteriora- 
tion by heat, even beyond the melting point (1083° C.) of the copper sheath. 


Your General Cable representative is well qualified to discuss the important advantages 
New Safety m.i. Wiring offers to all industry —for all applications from 0-600 volts. Contact 
the nearest General Cable office. 


GENERAL CABLE 


co RPORAT &§ 


EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK SALES OFFICES IN PRINCIPAL CITIES OF THE UNITED STATES 





produced - treated - sold by 
J. Neils Lumber Company 


Much of the finest transmission 
and telephone pole timber in the 
United States grows on the 200,000 
acres of forest empire owned by the 
}. Neils Lumber ¢ ompany in West 
ern Montana. And a larg: percent 
age of this magnificent stand is 
Western Larch 

The larches produce straight, call 
stems, the wood of which ts strong 
durable. Western Larch has high 
bending strength, high compressive 
strength, unusual hardness. In shock 
resistance, one of the most desirable 


Western 


characteristics in pole s 


Larch ranks the highest of the com- 
mercial softwoods 

Possessed of the qualities of long 
life in their original, untreated 
form, |. Neils literally gives West- 
ern Larch poles double-life through 
the technical processes of a modern 
treating plant-—thus making avail- 
able transmission and telephone 
poles of extra durability and long 
service 

An illustrated folder on J. Neils 
treated Larch poles, and informa 
tion regarding their application to 


your requirements, will be furnished 


gladly on request 


Double-Life Western Larch Poles 


J. Neils Lumber Company 


Pole Division: LIBBY, MONTANA 


Calibrate Pressure Gauge 


leaks develop ng 
xl, the stre 
neAt to tl iv © De Tested we 


tiled for ‘s-1in. high-pressure fittings 


is illustrated 


he 


This allows the gage to 
tested in position 
On high-pressure units, gages re 
quiring the most frequent calibration 
tested in sequence. Tubing and 
ves indicated allow ill the gages 
4 Series, such as stage pl 
tested one after another 
pressure to be applied to an) 
sithout affecting any other. Cost of 
the changes necessary to calibrate by 
this method was small. Usually, six 
gages can be calibrated in the time 


tormerly required for one 


Tailor-Made Cable 
Solves Shortage Problem 


Two- and three-conductor alumi 
num service drop cable was made up 
w the Con olidated Edison ¢ 
New York because of the sho 
ot copper service cable. The mac 
sas built by the companys 
shop. Some $5,000 ft of No. 4-1/¢ 
dluminum wi was twisted into two 
and three wire cable. Machine was 
an ingenious combination of an old 
cable reel hub mounted on a sand 
blast table with a minimum of other 
material. Guards have been removed 


to show chain connected gears 
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8 Outstanding Advantages 
° * 
Competitive Prices 
Cast in our own modern foundry of electro- 
bronze for highest tensile strength. 


Clamps will withstand maximum tightening 
torque without breaking. 


Electro-bronze eliminates stretching, loosening 
and season cracking. 


Design assures perfect alignment of ground 
rod and ground wire. 


@ Free running threads on duronze screws effi- 
ciently convert tightening torque to high pres- 
sure contact between ground wire and rod. 


* Screws furnished in either square head or 
socket set screw type. - 


@ Available in “WB” series or in heavier “W” 


type for greater strength and longer wire 
bearing surface. 


* Clamps have finished appeorance brought 
about by careful grinding and water tumbling. 
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WEAVER PRODUCTS ARE PRODUCED COM- 
PLETELY IN OUR OWN MODERN INTEGRATED 
FOUNDRY AND FACTORY FACILITIES. VISIT 
US WHEN YOU ARE IN ST. LOUIS. 


TELEPHONE CEntral 0881 





For those higher-voltage substations... 115 
through 161 ke the Hi-Voltage Equipment Co 


offers a complete line of Gang-Operated Switches 


Substations and switching stations seldom follow 
any parucular pattern. That is why an Air-Break 
Disconnect Switch Installation must be designed 


to fit the particular structure, 


Consider that a switch installation consists not only 
of the switch itself, but also of an operating mechan- 
ism and bussing arrangement. The operating mech- 
anism is standard only insofar as the individual 


parts are concerned... 1%" cold-rolled galvanized 


hexagon steel shaft, clamp-type fittings, compression 


couplings, connections and bearings. 


The three switch designs shown on the Opposite 
page take care of practically all switch requirements 
for any station PROVIDED their bases are properly 
sized and drilled. The dimensions we show are 


purely typical They vary for practically every in- 


aI all ion 


Thatis why we ask you to tell us what you want... 
to send us your station drawing, showing the pre- 
ferred location of operating handles. We will work 
out the operating mechanism and show all attach- 


ments and drilling required in the steel 


Working with usin this way will reduce your switch 
installation cost as much as 20 to 40% because all 
parts of the switch installation are completely ma- 
chined and pre-tittted at the Factory. All parts are 
positively identified os keved to Cassy to-follow 
installation data. Field cutting and drilling are 
eliminated. The simplicity and ease of installation 


saves hours for the construction crew. 


Ask your Joslyn Representative 
to show you the many money saving 
advantages of Hi-Voltage Switches. 


Typical of all Hi-Voltage, Gang-Operated Dis- 
connect Switches are these SILVER-NICKEL CON- 
TACTS. They combine low resistance with low 
friction. Stainless steel springs maintain maximum 
conductivity 


Powerful, compact, completely enclosed mechan- 
ism controls the swinging motion and the end 
motion of the Type L-W switch arm. Every part is 
corresion-proof. Monel and graphite insert bear- 
ings . . . stainless steel balance spring . . . bronze 
gears and cranks. Nothing to stick or bind, noth- 
ing to oil and nothing to adjust 


Main bearing carrying rotating insulators is a forged steel 
spindle mounted in monel ball bearings and stainless steel 
races. Never requires lubrication. 


OLTAGE 
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Hi-Vol 
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tage swiTCcHES 


900 Ampere® 7500 
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m 200 to 3 
eS vat 000 Volts for v 
° 


ANG 
g of vertical Mour 
derhuns 


ROTATING-INSULATOR, VERTICAL-BREAK SWITCH 115 and 161 
kv is availabie in two current ratings 600 and 1200 amperes 
Operating records of this switch under all climatic conditions, leaves 
little to be desired 


CENTER-BREAK SWITCHES 


Principal applications are where phase spacing or ground clear- 
ances are limited. 


ai Stenderd 
Veltage Capacity cae 
Type L-W Switch with Type N 


—_— 
/ 
Grounding Switch LE . 
115,000 "9 ILAB 
10 Grounding blade can be located aALsO AVA 
“ on either side of switch base. ng Switches 1 
161,000 = Groundind 4 Aviom ¢ Contre 
anval er 


ms 


BEEQUIPMENT COMPANY ese ~~ 


and Mov 
4000 EAST 116th STREET * CLEVELAND 5, OHIO 


“ms 
so ry access 


ad all custome 





INDUSTRIAL APPLICATIONS 


= 


= 


2 
. 


~ 


a 
Edwin L. Wiegand Co 


RADIANT INFRARED oven improves quality of carborundum discs. and reduces maintenance 


and floor space compared with former gas-fired convection oven. Heat is more uniform, safer 


Infrared Cuts Carborundum Drying Costs 


find a 


cement 
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with 
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tk bind 


grains to fiber discs 
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oven. En- 
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side 
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w hile ist three 
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Electric Heating Speeds Platen Cleaning 


Platen cleaning with 


the West Co 


burned out 


40-kw salt bath electric ft 


Pa 


iSter 


rnace saves both 


time 


nd labor at Phoenixville Particles of rubber adhering 


hy ' 
Job is easier ind cleaner than hand scrub 


cK ‘ 


Superheated Steam Cuts 
Paint Spraying Costs 


FRED J. JOLLY, 
neer, The [ 


e Vet 


Ihe DuPont Co has experimented 
with superheated steam as a substitute 
for compressed air in paint spraying 
[his method saves 50° labor, reduces 

and 
While 


much research and development work 


solvent 
painting costs 


overspray, uses less 


lowers overall 
remain to be done, experience to date 
that of 
steam, located close to the spray guns, 
will be best suited for this job. Due 
to the inflammable nature of paint 
with 
freedom 


indicates a separate source 


spray the electric boiler its in 


from 
open flame lends itself to this hazard- 


herent control and 
location 

Based it 
appears that there is a total potential 
14.5 kw 


spray gun, using familiar, proven elec 


ous 


on present information 


electrical load of for each 


trical equipment that is already 
the market 


on 
About 13 kw of this is in 
electric steam generating equipment 
1.5 kw of electric superheater 
Thermostatic will 
reduce the energy requirements below 
the 14.5 kwhr per hour 


and 


capacity control 


Fests indicate that steam at about 
Ib per sq about the pressure 
used for air spraying, is most effec- 
Steam should be superheated 
by about 40F to assure complete dry- 
ness at the gun. This makes the total 
temperature 347F 

Viscosity of the paint at the higher 


temperature is lower and therefore less 


60 in, 


tive 


solvent ts required One-bake enamels 
can be applied to two mil thickness 
with 


Saving 


This results in labor 
There have been no 
indications that the qualities of gloss, 
adhesion, durability or mois- 
be in 
order to accomplish the saving in labor 
Cost of 


to 


one 


ot 


pass 
SO% 


hardness 


ture resistance need sacrificed 
steam 
be 
that of compressed air 
this 


and material is gen- 


erally considered lower than 


Spray guns for process are 


heavier than those used with com- 


pressed air, due to insulation required 
it high 
are heavier than 
Some additional experimental 


for handling temperatures 


The steam hoses alr 


hoses 
work is required for “low-solids” ma 


terials such as the vinvils and nitro 


cellulose 


It 


lacquers 


understood that DuPont will 


Is 
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typical §/|,|}¥{'{|] ft framing applications 


TO SUPPORT, SUSPEND AND MOUNT 
ALL KINDS OF ELECTRICAL EQUIPMENT 
No drilling, no welding, no special tools or equipment 
— versatile UNISTRUT framing permits adjustments, 
changes or additions to be made ai any time. 


Two examples of how 
UNISTRUT concrete inserts 
channel, fittings and 
Car Gre ar) 
clamps support heavy 
CA sd 


UNISTRUT framing 
assembly (trapeze 
hanging and vertical 
rise) supporting heavy 
a ed 
clamps hold conduit 
hd 


Only UnistRut 


offers 


Nut which ces together both sides 


this Spring-Held Clamping 


of the slowed channel and forms 
1 Box Section at points of connec 


non for greater load strength 


P1000 
UnNisTRuT 


1 UNIST@UT 


P1001 
UNISTRUT 


<= 
= 


UNISTRUT Products ore Bonderized 


For Defense Production—Every 


day the value of UNISTRUT 
products is being proved by 
their use in Defense Industries 


and Armed Services installations 
where flexibility, and assembly 


and erection speed count most. 


The World's Most Flexible 
All-Purpose Metal Framing 


Here maple and porcelair 
cable clamps insulate 
conduit in UNISTRUT 

column - mounted assembly 
at left) and cable in 

rare Ul a a 


eT ae) 


Here UNISTRUT bear 
clamps, pipe clamps 
channel and fittings 
combine to suspend 
heavy conduit securely 
Ci a al aig 


Write today for your FREE Copy 


of New 78-page Catalog No. 700 
Inctudes above Grawings and count- 
less other exarnp.es of how te mount 
rack, frame, suspend and support al! 
kinds of electrical and mechanical 
equement 


1013 W Washington Bivd 
Chicoge 7, Illinois, Dept. WS 


Piease send without obligation the items checked below 


3No 7 NISTRUT Sample Wall Chart 





ELONGATED THROAT SECTIONS permit use of a single spare for 300, 500, 750, or 1,000 


kva transformers in 10 power centers 
plant tor flexrbility 


Motor control ponel is one 


of 35 placed throughout 


Frequency changer supplies trimming sows 


Centers and Panels Give Flexibility 


J C. MARSHALL 


from use o 


separate motor contre 


Cahtornia 


thon th 


plant of Masonit 
combination p 

mstallation of new 

Thole I 


cont 
control boards 


hemht sections 


of any existing 
spare transformer to 
ind 1,000-Kva pow. 
Extra long throat tions designed 
for power centers perm terchangc 


This 


meet un 


ability of four size trans ners 


provides extra flexibility 


expected increases of load in certain 


ureas, and also permits Use 


(MMeAva transform 


ie \ 


door unit substation by 


at 60 ks 


Two S.000-ks 
transtormers step dow 


for distributiot 


196 


cooled transform 


460 v tor the 35 


cos 


Degreaser Cuts Time 60% 


Degreasing parts of auto generato 
vd starters by 6-kw electric degreaser 
Phil idel 


Pa saves 60 ot the 


Franklin Products Co 


time 


required to wash parts by 


thorough 


Cals is more 


May 19 


INDUSTRIAL BRIEFS 


S-kw elec 
Robertson 


keeps asphalt in 


Asphalt heating in portable 
ic melting pot at H. H 
Co, Ambridge, Pa 


iquid 


condition so 


that it can be 
patching asphalt 
Brush is used to 
cover rivets, cracks 
t overlaps of the 

M Wenner! 


Power Engineer 


Pittsburgh, Pa 


Industrial 
Duquesne Light Co 


Plastic drying is improved by infrared 


imp banks at the Lincoln 


Plastics 


orp. Cambridgc 


Ohio, and at Jax 
Ohio. Moisture ab 


orpuion ws eliminated and 


tics. Bvesvalle 


rejects of 


injection molded 


products are mini 


mized. Shallow pans of cellulose ace- 


tate the moplastic pellets are kept dry 
er 2SO-w intr 


ired lamps placed on 


wood frames arranged in 
each pan section to con 


Flint 
Ohio 


serve space. J. G Industrial 
Powe! 


Cambric 


Engineer Power Co 


Air drying with a 6-kw 
a dustproot room im 
the ¢ A 


making shop, Atg :n 


convection 
eater in 
proved product quality at 


Herr 


Pa. Heat is clean and automatic. Op 


miterest on 


cabinet 


cost is less then 


rating 
investment for a hot water system giv- 
ng equal results. The previous forced 
ur heating hystem for air drying re 
accumulation on sur 
Smith, In 
Engineer, Lancaster 


Div, Pennsylvania Power & Light Co 


sulted in dust 
faces before drying. R 


dustrial Power 


Steam making with an electric steam 


research at Victor G 
Baltimore. Md 
convenient, and 


This 


tallation is used to supply 


boiler aids 


Bloede Co It is com 


t iutomatic 


tumes and noise 


wking. distilling, and other 


used in developing new 


industrial starch adhesives 


Piping costs and heat losses were re 
duced by placing boiler in out-of-the 
way corner of laboratory, near point 


of use. Formerly, steam was used 
from a central heating plant and the 
laboratory working hours were re- 
stricted to times when it was operat- 
ing. Owners report two years of com- 
pletely trouble-free 


Hotiman 


Consolidated 


service. G. H. 

Power Dept 
Electric Light & 
Baltimore 


Industrial 
Gras 
Power Co of 
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DRIVER-HARRIS ANNOUNCES... 
REVOLUTIONARY 


Resistance Wire 
COILING MACHINE’ 
with 


3 Synchronized Rolling Action 


As producers of the world famous “Nichrome’* and other outstanding 
electric heating and resistance alloys, Driver-Harris engineers are inter- 
ested in obtaining application results commensurate with the exceptional 
advantages their alloys afford. Therefore they have developed a new coiling 
machine which eliminates wire coiling faults—especially coil irregularity 
due to work-hardened areas produced during coil formation. 


This new machine is the result of knowledge accumulated during forty 
years of close association with wire coiling problems. Its revolutionary 
principle of operation—the synchronized rolling action of all co‘ling parts— 
results in vastly improved performance over that of any other type machine 


Product of long study and a thorough knowledge of the requirements of 
the industry, this Driver-Harris unit— 


(1) handles the full range of resistance wire coiling normally required, close or 
open winding (and can be adapted for twin wire coiling) ; 


(2) cuts coil ends clean on all sizes, close or open wound; 


(3) maintains resistance accuracy of cut coils at all times by photo-electric 
control (variation not exceeding + 1%); 


(4) affords the lowest operational and maintenance costs of any comparable 
coiling machine. 


Standard Model coils «20 to 436 B&S gauge wire. Units for other gauges 
built to order. Send for illustrated Bulletin C-52, giving full information 


wort Ali 
wt "5 & 


Driver-Harris Company 


Weevettiiiiiereyy, 
eeRT EET TLC LELLL on oans a 
Tweety LL 
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stretched coils. 
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ee ee ee 
twisting of wire. 


"TM Kee | ret Of 


TPatent Feadine 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALL 
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the trend in modern steam generator design 


places the spotlight on... ba 


Today's central station calls for larger unit sizes of turbines and boilers — 
higher steam pressures and temperatures—and optimum quality and 
performance. To provide steam in the quantity, pressure, temperature and 
purity demanded, increased emphasis falls upon the design and function of 
superheaters and reheaters. Their integration with other components of equipment and 


plant requires the high degree of skill and experience that comes only with years 
of leadership in the field. 


Foster Wheeler's pioneering effort in steam generator design, as reflected in the following 
record of achievement, has led the way for every major development in the reheat cycle. 


1902 — Superheated steam introduced commercially in the United States. 

1904 — Convection superheaters standardized with cast iron extended surface 
rings applied to steel tubes. Bare tubes were later used with improved 
design technique and improved metal selection. 

1919 — Radiant superheaters developed after long research and experimentation. 

1924 — Water walls and water backs applied to many types of furnaces 
burning various fuels. 

1926 — Radiant reheaters and radiant superheaters installed in one of the first 
large high pressure reheat units in the country. 

1946 — First large steam generator installed in a central station to operate 
over a wide load range at 1000 F final steam temperature. 


As a result of this 50 years’ background of experience and leadership, each new steam 
generator can be depended upon to have Foster Wheeler's integrated quality and performance. 


FOSTER WHEELER CORPORATION e@ 165 BROADWAY e NEW YORK 
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complete reheat cycle 


6, NEW YORK 


FOSTER G WHEELER 
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One million lb steam per hr 1525 
psig 1005F/1005F is the rated 
tel slela pA ME LT ME Mek Me ile tg 
construction for a large eastern 
fr Tae Melle 





RESIDENTIAL RURAL 


AIR COMES OUT HERE AEPCo rural representative explains hay 


Tell ‘Em, Show ‘Em Sells Driers 


R. J. BLAIR, Apy 


drier operation 


meeting that was staged last February 


Co's 
Hobart N 
in Wytheville, Va 

Right at the 


“ ne « e of this is the were sold 


Appalachian Electric Power 


rural sales department in 


Mass selling orks 1 the case of Csrubb’s store 


hav rs \ iS Most evervthing meeting three driers 


An estimated 150 immedi 


© COMMERCIAL 


rospects were lined up from the 


2) in attendance who came as the 


result of mailing S00 


There 


come but 


invitations 
who wanted to 


took the 


were 30 others 


could not and 
trouble to write letters telling why 
Ihe Grubb store has been a success 
ful merchandiser of hay drying equip 
ment since 1940. A complete stock of 
The 


and seats ar 


and 
floor 
ranged. At the 


parts 


supplies is carried 


store was cleared 


front a full-size tan 


house with 36-in. fan, motor and 


Starling equipment was set up and 


a hay hoist put on top of it. The pro 
gram included a film 


the Weather,’ 


Sure Cure tor 
and a series of talks on 
drier benefits, installation and opera 
tion, on drier components 


tors 


fans, mo 


controls and switches, V-belt 


drives—and on hay hoisting and han 
dling equipment 

fast buffet lunch (20 
minutes) was served by AEPCo home 
economists while guests looked over 
the drier equipment on display. Then 
came a tour of three farms where nine 


At noon a 


driers of different sizes and types were 
inspected. The amount of pre-buying 
this 
meeting would have required years ot 


work in individual calls 


education accomplished at one 


Sells “Living with Light” to 70% of Prospect Schools 


PAUL H. HILDEBRAND, Pen: 


How would you like to tell a group 


“ t ntowr sf 
ol 


technical men, with only limited 


sales experience, to sell a more or 


LIGHTING CONSULTANT Howard Kreitzberger explains the “Living with Light” program 


to George L. Feissner, supervising principal of Freeland, Pa, schools 


200 


May 19, 


less intangible product that promises 
no immediate 
with 


return, to customers 
who 


they 


severely limited budgets 


must dollar 


account for every 
spend? 

And, 70 percent of all their 
contacts result in sales! 


Well, that’s just what happened last 
year, in Pennsylvania Power & Light 


have 


Co's territory 

The 
pany’s lighting consultants, engineers 
who work out the solutions to difficult 
lighting problems encountered by field 
commercial and industrial salesmen 
who help in directing lighting 
promotions in all lighting markets 

The product is the Better Light- 
Better Sight Bureau's 
teaching about light 
high schools 
with Light 


technical men are the com- 


and 


program for 
and sight in 


junior called 


“Living 

The prospects were 245 school dis- 
tricts in the service area with grade 
levels for which this teaching program 
is designed. Of them, 231 were con- 
tacted and 161 ordered the teaching 
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Build lines to stay 
with the Chance 8-Way! 


® No Wasted Space Between Blades 


ing the 
mpany 
he available 


n desigr 


I 8-Way, steel, expanding anchor, A. B 
Chance ¢ 
t 


engineers took full advantage of all 
There is r wasted space between 
distributed all the way around the 


lk ad is 


lades 
anchor 


* Expands in Cone Shape 


Controlle¢ he be 
p 


shaped base, the eight blade, one 
forn haped square 
ding power over a 
t an inverted 
hape unde 


ece t t ate 
hich d ibute the anchor h 
jing up ce son again 


The y retain 


ids becau the 


0. 4000 
6000 
6000 4 Sil 
8000 F P 880 
000, 12000 1056 
10000, 12000 . 10586 


0) 1000 1900 


Hard, dry—hardpan 


ained areas. 6 


* These numbers indicate types of soil 3 
ay predominate ] vost well « 
nin as in fairly rrain 7. Loose, dry- 


ar t sorbs 
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4. Crumbly, damp—usually clay predominates 
Plastic, wet 
arid regions with sand 


excessive Moisture in Tainy sCasons as 





® Less Load Per Blade 


Each of the 8-Way t ed to carry 
mately one-eighth of ta id, whereas ea 


approxi- 
blade 

f the conventiona i tw vay expanding anchor 

has to support fron irt amount 

This is particular adv i here heavy obstruc 

tions block expansio blade The other 

blades can expand to carr 


® More Holding Power for Less 


The Chance 8-Way Expandin 
The implified sigr 
ng passed ig to 8-Way « 
€ sare cost 
ing power 


Anchor 


su money 


f rir t ‘ 
cuts © I A b t @ Sav 


re hold 
Expanding 


square inch é 1 get 
with the 


lass 7 
5000 


SU00 
9000 
10000 
10000 


6300 21 ! 12000 


Firm, moist—usually 


usually clay predominates. Includes areas only seasonally wet 


or gravel predominating Also loose wet—high in sand, 


in poorly drained areas. 





custom-engineere 


oa 
program. We took ulled the cx iny and we 
the film strips, study turn billed the schools for the cost 
wher's guidebook and other the materials 
Based on this plan, the consultant 


ded that set to work. Individual contacts were 


to buy nade with the school administrators 


r own concerned, usua 
ntendent or in the 
school the ex i 
parish. After the approval of these 
oper authorities had been secured, th 
limit sultants called on the principals 
lized, t that com dividual = schools Meeting A 
th the ume and effort to be then arranged with the teachers who 
in promoting the program, the would be responsible for the instruc 


tra costs of 'the teaching aids was a tion, and the materials and method 


atively minor item reviewed with them 
decision was based upon th The activity was started in the 
fact that a handout may o pring of 1951. By February 
t be used but an investment 231 of the 245 school dist 
Since 1909, the job of The Electric own funds is a different been contacted and 161 of th 


Products Company has been to 


We felt that even though this ordered 172 classroom 


Pack. 
create and develop special electrical ' 


icy might increase the difficulty with sufficient materials f 
rotating equipment motors 


and generators to do existing jobs promotion, the school administra struction of 40 students; 34 


betrer or to reach into new fields receiving his “Living with Ligh ing off decision; 36 had ret 
to do jobs that couldn't be done teaching aids would realize that these buy. Many of the 36 declini 
before. The natural by-product” ; 

materials represented a share of his program, did so because funds were 
of our more than 40 years ot : . J 
specialization is that you get budget and would be more eager to not available for even the modest 


equipment designed and built to ce them used expenditure required. No school 1 


the exact requirements of your As a courte rest 1 aterial tused on the ground of any fault in 
applicanion equipment that has 


; re order y t npany ach the program 
greater dependability, longer life . 


and that requir tenance 


Send 

detailed 

Custom-Et 

motors and generators 
motors and generators 
motors battery charger 


frequency changers 


A nation-wide sa s enginecring 


and service organization stands 


ready to mect all U s« requirements, 


THE ELECTRIC 
“PRODUCTS COMPANY: 


173) CLARKSTONE ROAD 
CLEVELAND 17, OHIO 


a 


letterheed ter yeur copy 


of Bulletin 2.200 


Tite 


Dramatizing the necessity for adequate wiring, F. L. Rimbach, director of 


COMPANY tural development, New England Electric System, (left) demonstrates 


happens 


STREET PI on overloaded circuits on a television show during a recent 


Safety Week. At right is Malcolm McCormick who represented the 
viewpoint in the show 


ZONE___ STATE 


_ - Adequate Wiring Goes on Television 


eeeeeneeeeeee 
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With o 10-year 
Re | 
EY | _ thinum research, 


development and 


For quick practice! help in solving 


your aluminum problems, contact 
& Burndy. Remember: connectors for alu- 


minum are no problem to Burndy. 


BURNOY ENGINEERING COMPANY 
Norwalk, Connect. 


Burndy Canada itd., Toronto 8, Ont. 





NOT ONE FAILURE in over 20 years 


The cables 


1, flame, and sunlight 


Laytex-Neoprene 
Supervisory Control Cables 


reported failure 


1 weight, easy to install 
S. Control Wiring for every type 
supervisory or metering problem 
unexcelled in electrical qualities; 
tensile strength are 


here ! never been 
ited control cable in its 20 yea They are 
strength and 


low water absorption, high 


texX-insul 
Ihe insulation resistance dielectric 
ually in proves in wet locations extremely high 

and moisture-resistant qualities. For 


information write to address below. 


f Laytex makes unneces aging 
rgement f cable ducts where more 

ul service is expanding The neoprene jacket 

vides exceptional resistance to ibrasion am PRODUCTS OF 


pre 


other abuse ina 


Is highly resist 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE AND CABLE DEPARTMENT - 
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Two-Lamp Fluorescent 
Circline Fixture 


Designed for residential applications 
in kitchens, bedrooms, bathrooms, 
hallways and pantries, as well as for 
commercial applications such as wait- 
ing rooms and small offices, a new 
two-lamp Circline fluorescent lighting 
fixture has been announced by the | 
Lighting Division of Sylvania Electric | 
Products Inc. The new fixture has one | 
8-inch, 22-w pre-heat type standard- | 
start lamp mounted inside a 12-inch, | 
32-w instant-start lamp. Elongated | 
slots in the chassis are spaced to fit | 
standard outlet boxes so the unit is 
easily attached with mounting screws. 


NIAGARA MOHAWK POWER CORPORATION 


Y Dunkirk Station...and a duplicate Albany Plant 


At the new Dunkirk Steam Station of Niagara Mohawk Power Corpora- 
tion, two reheat steam generators of 670,000 Ib. per hour capacity are 
pulverized fuel-fired. Dust collection for this station is handled by Aerotec, 
Design 3 RAS Collectors, and a duplicate system is under construction for 


In and Out and Portable 


To change from drawing fresh air 
in to pulling stale air out, just turn 
the fan around in the window spacer 
panel. Or the fan can be removed 
trom the window and used anywhere 
in the house. Spacer is adjustable to 
window width, 30'2 to 39 inches. Fan 
moves 2,500 cu ft of air per minute 
at high speed, has two lower speeds 
Maker is the Lau Blower Co, Dayton 
7, Ohio 
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the new Albany Steam Plant... making a total of eleven Niagara- 
Mohawk boilers to be equipped with Aerotec Dust Collectors. 

The collectors for Dunkirk and Albany consist of 84 “Unit Building 
Block” elements completely assembled at the factory for easy erection 
in the field. The small diameter tubes, of permanent molded aluminum 
construction, have proved their extremely high collection efficiency and 
long life on hundreds of installations. Their light weight cuts steel require- 
ments for supporting structure, and makes possible roof installations with a 
minimum of reinforcement. The light weight tubes also reduce erection costs. 

Aerotec efficiencies meet or exceed the requirements of most dust 
ordinances today. Evenly spaced tube outlets provide excellent inlet flow 
conditions for an AEROTEC electrical secondary —should future ordi- 
nances require still higher efficiencies. 


Write for the new Design 3 RAS Catalog No. 601 


Project and Sales Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONNECTICUT 
( Offices in 38 Principal Cities ) 


Canedion Affiliates: 1. C. CHOWN, LTD 
1440 $1. Cetherine $1, W.. Montreal 25, Quebec + $0 Absil $1, Terente 3, Onterie 


THE AEROTEC CORPORATION 


GREENWICH, CONNECTICUT 


Manufacturers of mechanical dust collectors, electrical precipitators, air cleaners, 
industrial integral dust collectors, gas-oil scrubbers and dust reclaiming equipment 





NEW EQUIPMENT 


Load Pickup Sectionalizer 


A load pickup sectionalizer, type LPS. ts now available 
and can be used in conjunction with reclosing circuit 
breakers or reclosers. The LPS sectionalizer enables dis- 
tribution circuits to be picked up after long power outages 
without the manual operations that are normally required 
by this operation 

The unit is said to automatically compensate for the 
power demand that accumulates during an outage. If the 
accumulation is enough to cause the reclosing circuit 
breakers to operate, the sectionalizer will temporarily dis- 
connect part of the load The load is reconnected by a 
predetermined time delay, self-contained time relay 

Under fault conditions the sectionalizer operates as a 
conventional automatic line sectionalizer. It can also serve 
as a manual load-break switch 

The unit is contained in a galvanized steel tank with a 
cast-iron cover casting that supports 15-kv line bushings 
The series coils can be had in ratings from 5 to 100 amp 
Control relay voltage can be either 110 or 220 v 


a 


Westinghouse Electric Corp, Box 2099, Pittsburgh 30, Pa. 


ve loped recently by the company 

The new design has a roller plunger 
ictuator idapted to operation by cams 
with a rise of up to 30 degrees The 
die cast aluminum enclosure is de 


signed to protect the basic switch 


or 


Threaded Steel Rod 


Km wn as Red 


steel rod is appli ton y repair hazardous atmospheres or materials 
tt 


potentials may cause explosions in 


installation It was originally developed for testing 
comes in straigh ngths ar circuit stresses up to 25,000 amp 
igainst damage from vibration and 
+ in the conductivity of hospital floors 
' shock and the cover is sealed against 
ong Straight { ine dyusting " 
lust. dir 1 re 
ust, dirt, oil and moisture e 5 
hacksaw 125-v dc test potential and 0-200 
' Switches are rated to make or break 
1 blow 


in six diamet tt - to 


It has ranges of 0-20 megohms at 
rods ¢ 


. megohms at S00-v dc. Instrument ts 
ane steady state currents of 20 amp and . 
oren 


or to handle inrush up to 75 amp. 
U-bolts, L-bolt ye-bolt t . . 
Micro Switch, Freeport, Il. 


is housed in a steel case measuring 
12 by 9 by 10 in 

Associated Research, Inc, 3760 W. 
Belmont Ave, Chicago 18, Hl. 


Redi-bolts ipplicable to hang 


ing electrical co ull nf bus ducts 


Redi-bolt, P. ©. Box 6102, Chicago, Floor Conductivity Tester 
i. A push-button operated instrument, 
designated as Vibrotest Model 267 


Insulation Tester 


as been developed to test the elec- A new 1500-v insulation 


Snap Action Switch 


tester 1S 
trical resistance of conductive flooring said to have been developed to meet 


snap action swit designed tor in accordance with the N.F.P.A the requirements of safety, instan 


It is used to test conductive floors taneous indication, direct reading in 


where static charges or stray electric (Continued on page 210) 
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“Gosh, right through the 


center of every hole.” - 
Points strong os an on 


smoothly rounded too.” 


‘Highes! grade porcelain insulators, smooth 


“I thought | was husky, but I'm not 
surfaces, sure easy on conductors 


in it with the HUB-RAK,” 


“For back-to-back mounting, “Installation or replacement it’s 
bolts do double duty. dead easy with the HUB-RAK.” 


“If there’s o place to hang it, HUB;RAKS are furnished for 1 to 4 line wires 
there's a hole to match.” with conductor spacings from 4 to 12 inches. “It sure is the finest rock ever mode.” 


+ HUBBARD ax» COMPANY 


el eral eeeataeen ome ESTABLISHED 18.4.3 cemmmmnnnnnnnnnmnnnane room eeene mn ceernr 


\ PITTSBURGH *« CHICAGO + OAKLAND, CALIFORNIA 


‘Yareg the load on fiiblbard Hardware!” 
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eres Proof of 


3029 Pressure-Creosoted Poles set on New Haven's 


right-of-way in 1918— 
98./% still in service 
after 34 years 


@ In 1918, the New York, New Haven & Hartford Railroad 
wt 3029 yellow pine poles — pressure-treated with Creosote 
Onl to carry a communications cable line along its right-of 
way in New York and Connecticut. Today, 34 years later, 
nly 41 of these poles have been removed for failure. The 
ther 98.7 ire still in service 

The poles have undergone five inspections to date; an 
ther as scheduled next year. Each inspection consists of 
careful visual examination, thorough soundings and test 
borings where necessar 


The firat inspection, in showed four poles had been 


View of the line at West Hoven, Conn. 


removed. By 1941, 10 additional poles were gone; by 1945, 
four more; by 1948, 12 more, and in 1951, 11 more replace 
ments had been made. 

All poles on the line are yellow pine, subjected to the 
‘full-cell” treating process (A. T. & T. specification L-3239 
with 12-pound retention 


J. D. Rogers, the New Haven's Superintendent of Com 
munications, says, ‘We have found that a pole treated with 
the ‘full-cell’ process can be expected to stand up without 
replacement for 25 to 35 years, and possibly for a longer 
period than that.” 

Records like these are your best guide when you choose a 
wood preservative. They are real proof of performance. They 
are the main reason the wood preserving industry used more 
than 200 million gallons of Creosote Oil preservatives in 1950 


Creosote Oil contains not one, but many compounds whose 
toxicity and permanence ward off attack by such wood de 
stroyers as termites, fungi, dry rot and marine borers 


For a uniform product that gives you uniformly good per- 
formance, specify U-S’S Creosote Oil. It's the 
product of continuous processing in the world’s 
largest tar distillation plant. For complete in- 
formation, write United States Steel Com- 
pany, 525 William Penn Place, Pittsburgh 30, 
Pennsylvania. 


~e'G OUTFITTERS MEL 


1918 phete shows first of the 3029 poles on the line at West River. 
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Communications cable line of the 
New Haven at Milford, Conn. 


CREOSOTE OIL ANALYSIS 


Condition at 38°C. liquid 
Spec. gravity at 38°C. 1.059 
Dist. below 200 842% 
Dist. below 210 1.34°; 
Dist. below 235 14.20° 
Residue above 355 25.75% 
Water 2.16% 
Tarry and suspended 70% 


Close-up of a pole near the 
East Weodmont Tower. 


U-S‘S CREOSOTE OL (SD 
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FOR STREET LIGHTING 


P Series 63300B Control is the latest unit in a proven line of 


controls for street lighting that have been operat- 
essfully on lighting circuits for over seven years 
more than 3 


otoelectri 


ing succ 


there 


Today 


ure 000 F-P Controls in use by over 700 utilities 


Fisher Pierce has maintained leadership in photoelectric street 
lighting control through 


PERFORMANCE street lighting safety 


because lights are on when needed, regardless of time of day. Be 
g &g 


F-P Controls provide 


cause the control is photoe lectric, it depends only on natural light 
values for operation. There is no mechanical device to get out of 
phase with actual daylight conditions 


ENGINEERING The F-P Series 63300B circuit and technical 
operating features are the result of years of field experience. The 
development work and testing was performed in conjunction with 
utility engineers. The Fisher-Pierce organization is in a position to 
help utilities in planning, installing and maintaining control systems 


ECONOMY 


F-P Controls provide true economy: purchase price 
and cost of installation are low. Maintenance is practically negligi 
ble as compared to other control methods. To give you a picture of 
this F-P economy, we will be glad to refer you to some of our cus- 


tomers who have had extensive field experience with these controls 
Write for Bulletin 63300B 


The FISHER-PIERCE CO., Ine. 


82 


ExPoRT 


210 


Pearl St.. Se 


PeiLiPs 


100 E 


NEW YORK 


42 


Braintree, Be Mua- 


ston Bo 
ExPORT CORP 
d STREET N CANADA 

DRTMERN ELECTRIC CC 


17 NY N 


megohms nd ability 


to discriminate 
break 


insulation 


between complete insulation 


down and leakage through 
In case an 


the 


operator should ¢ 


across reported 

that the dea rt current 1s limited 

to 4 maximum of 100 microamp \ 

current ith maeznit 

not be felt 

held 
The 


sloping 


insulation hou ed in a 


the 


tester ts 


front cabinet and 


tht of the set is 14-lbs 


total 


we 


Eastern Specialty Co, 3617 N. 8 St, 
Philadelphia, Pa. 


Emergency Light 


This automatic emergency light is 
reportedly charged to capacity at all 


times by an 


enclosed automatic 


trickle charger. The floodlight is said 
instant flood 


at least 4 hrs in the event 


to provide automatic 
lighting for 
ot regular lighting power failures 
In addition 


the 


to the trickle charger, 


unit has a_ fast 


charger which 
fully 
hrs emergency use 

U-C Lite Mfg Co, 1050 W. Hubbard 
St, Chicago 22, I. 


recharges the battery within 10 


ifter 


Isolating Transformers 
The 


former reportediy provides a 


Acme shielded-isolating trans- 
voltage 
supply source independent of any line 
(Continued on page 214) 


i 
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TWO 
Weld 


Type HD 
UPTEGRAFF 


ISTRIBUTION 
NSFORMERS 


cycle oil-filled distribution 
transformer, 333 KVA, 
12470-2400 /4160Y volts. 


Shown here are two new Uptegraff Distribu- 
tion Transformers. Both are oil-immersed 
units for outdoor instaliation. 

Core and coil assemblies are designed for 
even distribution of potentials by avoiding 
points of high dielectric stress. They are thor- 
oughly dried and impregnated while warm. 
Radiators are readily accessible for cleaning 
and painting. Tanks are of heavy gauge. shot- 
blasted steel covered with three coats of paint 
specially selected for the lasting protection it 
affords. Tank bottoms are undercoated 

The complete U ptegrat 
‘formers for all classes of service, from the 
OKVA 
liquid-filled 150 KVA type HD single 


ice. We can phase, 60 cycle oil-filled unit 
2400 4160Y-120 240 volts 


smallest specialty transformers to 10,00 


ranstormers 


oe eC Va V@ 0011 Cn @ 0 ern 
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SYSTEM PLANNING | 
PAYS... 


in Pemsy/vonila 


GHT COMPANY 


HOW THEY MET LOAD GROWTH:‘AT WILLIAMSPORT... 


In 1907, Williamsport had a load of LEGEND 
100 kw, with only one substation re 
quired. By 1925, the load had increased 
to $000 kw, resulting in additions of 
substations in both the eastern and 
western parts of the area 


Since 1925, the load has increased to 
12-kv lines 14,000 kw in 1951, and three more sub- 
4-ky lines stations added. The lines feeding into 
Area of load responsibility Williamsport provide the reliability 
Substotion and year established and capacity to expand the distribution 
Normol sectionalizing system as the load grows. 
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Small power blocks 


Pennsylvania Power and Light Company can judge accurately the results of 
their system planning. Today this careful, long-range planning is reflected 
in their ability to supply more load... to grow easily and economically 
. ++ to provide new high levels of service continuity. Small units of “load 
responsibility” are the cornerstone of this system, permitting them to take 
full advantage of modern wnitized substations. The success of their long- 
range simplified system planning is measured by the practical yardstick of 
“economic workability”. 


How they built their system . . . Definite “load responsibility” such as 
1500-2000 kva for 4 kv, and 3000-10,000 kva for 12 kv, is assigned to each 
block. As the load grows, additional blocks of load responsibility are sup- 
plied from a carefully planned 66-kv subtransmission system, covering their 
9500 square miles of area served. This simplified network, in conjunction 
with an overlying high-voltage transmission system, permits picking up 
blocks of load or introducing power supply where required, and enables 
Pennsylvania Power and Light Company to utilize the inherent flexibility 
and reliability of modern unitized substations. 


- 


Meeting the growth is the payoff... While easily and economically 
meeting load-growth problems like that at Williamsport, the Pennsylvania 
Power and Light Company have carried on a tremendous expansion pro- 
gram, adding capacity throughout the system. With changes in electrical 
demands, it won't be necessary to change their “plan” ... they'll simply 
accelerate it or slow it down, as the situation requires. Because of the economy 
and effectiveness of such planning, this progressive utility has every reason 
to face new peak loads confidently . . . they're ready to grow and grow! 


Westinghouse modern unitized equipment, when installed as an integral 
part of such a long-range plan, can contribute to the ease, dependability, 
and economy of your operation. A completely staffed System Planning 
Service is ready to assist you. Call your nearby Westinghouse Office or write 


Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-97160 


SYSTEM PLANNING SERVICE 





Ty 5 j 
—_ 
———_< 
; ‘ Ln . interference or disturbance on the 
« da 
i es it ' owood I ! ry side 
. oe 1 Ihe secondary winding of the trans- 
: bad mer is completely enclosed in a 
‘ ; al copper electrostatic shield. Metallic- 
\ aii 
\ ald : shielded secondary cables are in- 


* a ‘ tegrally attached to the copper shield 
4 : cal eer | which ts grounded 
Ratings are trom kva to 15 kva 
Acme Electric Corp, Cuba, N. Y. 


PENTA gives clean, positive, protection 


Poor Uncle Knott could have been saved by carly use of 
PENTA Preservative, the clean chemical formula that’s so 
easy on the men who climb the poles : : 
For the powerful, laboratory-controlled properties of Explosion Proof Fixture 
PENTAchlorophenol are as effective as they are uniform. 
This modern preservative penetrates deeply, won’t leach out, 
assures long years of life and minimum maintenance costs. 


A new type series EVF explosion- 
roof fixture for 36-w, 48-in. T-12 
slimline lamps has recently been de- 

PENTA-treated poles are guarded scientifically from veloped 
shell rot, top rot, ground line decay and insect damage. Yet The fixtures consist basically of two, 
PENTA’S clean protection for your poles costs no more than tree, and four lamps. They are en- 
other types of wood preservation closed with explosion resistant Pyrex 


ass. Above the lamp tubes is 


ounted a cast aluminum ballast 

CHAPMAN CHEMICAL COMPANY using The aes are aaa 
133 N. Michigan Ave., Chicago 1, Ill ; 

DERMON BUILDING, MEMPHIS 3, TENN. 


sith sheet aluminum reflectors 
mounted between the lamp tubes and 
ballast housing 

Standard fixtures are arranged for 
ordinary vertical mounting, but an at- 
tachment for mounting at 45 degrees 


is also available. This angle mounting 
feature is desirable in many field situ- 
& alons 
Crouse-Hinds Co, New York, N. Y. 
Conforming to A.W.P.A. Specifications P8-49 and P9-49 Magnetic Tachometer 


This magnetic or eddy current type 
hand tachometer is now furnished 
with a new limit stop to protect the 
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Channel square 
bus conductors 
possess greater 
capacity- 


free book! 
Here is another example of how Anaconda designs and makes 


bus conductors to fit practically any job imaginable. Write today for latest revised 
Above, left, is diagrammed an ordinary unventilated square — ap tt Macated BOR 
, ; , AwacondA Copper Bus Con- 
bus conductor. Note that it requires more copper and delivers a ductors.” It contains a wealth 
lower rated amperage than the ventilated channel square hollow of information about new 
ANACONDA Bus Conductor at the right. The reason for this designs and arrangements for 
is simple. Two copper channels, arranged to form a hollow square eS ee 
with longitudinal ventilation slots vertically above each other, your bus dora pane 
provide a larger surface area for dissipating heat. Consequently 
the amount of current that can be carried is increased. 


There is a complete line of ANACONDA Copper Bus Conductor 
designs for every type of installation and power requirement 
including flat bars, round tubes, channel busses, angle square 
hollow busses, square tubes and cable conductors. 

The American Brass Company, Waterbury 20, Connecticut. 

In Canada: Anaconda American Brass Ltd., New Toronto, Ontario. 


carry the load with ANAC ONDA bus conductors 
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i, 


QUICK nn. i 


ae 


_ Bal ig | 
i (g 
~~ ee { {OzA instrument against overrange 
v { R n, 
ad lle ; 


CK limit stop establishes a fixed arc 

7 e= through which the drag cup can 
CG travel 

a aN Since there are no mechanical con- 

necuions between the drag cup and 


revolving alnico magnet, the magnet 
merely revolves at a faster speed in- 
side the cup and the drag cup is held 
firmly against the limit stop by the 
higher induced magnetic torque 


of h failure Unit also features 0.5% accuracy 
uman at any speed 


Equipose Controls, Inc, P. O. Box 
269, Bronxville, N. Y. 


SUPERVISORY ANNUNCIATORS 
provide audible and visible signals that 


© PROTECT YOUR EQUIPMENT 
© SPEED YOUR PROCESS 
© SAVE YOUR PRODUCT 


Dependable AUTH equipment prevents costly break- 
down of vital services or expensive sumpmens by 
giving insistent visible and audible alarms of 
conditions as overheated bearings, low fuel level, 
high cooling-water temperature, low or high pres- 
sure, end of a processing cycle, etc 


AUTH SUPERVISORY ANNUNCIATORS work 


this way 


when trouble occurs, a supervisory annunciator re 
ceives an electrical impulse from a normally open or 
normally closed, momentary or maintaining con- 


tactor, such as a thermostat, pressure or float switch. Inductance-Bridge 


This impulse is converted in the annunciator circuit : 
to a maintaining circuit that operates a visible signal Receiver 


indicating the source of trouble, and simultaneously ’ s faa 
sounds an audible alarm. Various operations se- A new receiver for measuremen 


quences are available. and control of flow and liquid level 
Write today for complete descriptive literature, with- is called the Electronik inductance- 
out obligation! bridge receiver 

This instrument makes it possible 
COMPLETE SYSTEMS @ ONE RESPONSIBUITY to indicate, record, integrate and con- 


trol flow and liquid level. Data can 
AUTH ELECTRIC COMPANY, INC. 


also be transmitted pneumatically to 
34-20 45th St., Long Island City 1, N.Y. a second receiver remotely located 
Accurate to within plus or minus 
MANUFACTURERS OF: Electrical Signaling, Communication and Protective 1s of 1 percent of full scale, the 
Equipment for Housing, Hospitals, Schools, Offices, Ships, and Industry. {| instrument combines the time-proven 


216 Moy 19, 1952 @ ELECTRICAL WORLD 





Bs LLM ee 


el 


| PL 
-_— | 


Fall . 
4-way ANCHOR 


Heavier — Stronge 


Built to Last eee with heavy gavee stool used avelteble in 8” diemeter with 100, 115 and 135 square inch 
throughout. Deeply embossed and ribbed to with- _ 2-way Anchor ole available in 6” ond 8” d 
stand he \ is with inch to 138 squere inch expanded ereat. 


Built to Last.- 
aligned with grain of steel to 
breaking, absolute necessity for anchor 


Easier to install.-- because property arnt \aue power Want: 
biaedes glide smoothly and easily into solid, un mission and heavy distri 
disturbed earth. Ge | bution lines 


Double thick metal tokes driving force Shaped blades give greater holding Base picte formed from heavy boiler 
of tamping bor. Extra width of blode po netrate solid plate, embossed ond flanged for 
at hinge point, plus proper grain align- earth without added rigidity ond strength 

ment, prevent breaking of buckling. deeply ribbed for extra strength 


ee 
ri 
PRE gvrteces seablahies cite ana: re) 
a 
~~ 
J 


5 omen: sh ° ene 


KIRK WOOD RD. 


ee he ee 


e $T. LOUl 
S 
| ae ce 22 Lee 
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CLC CLC 


fora 


to blow 
on overload 


It takes a long time to heat a block of 


enoet eS copper hot enough to melt a piece of 
ciecull » | solder attached to it. Trion's patented 
Leper ontact release works in the same way 
so1pee o— The solder of its contact-release melts 
only when the copper mass of its mova 


ble contact becomes sufhmently hot 
SPRING » 


movant Prion’s Therm-A-Trip element of solid 
CONTACT ' copper is matched to the thermal ca 
pacity of the motor or transformer 


it protects 


Trion blows only when temperatures 


rise due to “sustained” over-currents 
It has the longest safe time-delay of any 
fuse five times longer than ordinary 
fuses. Thus does it give fullest pro 
tection and prevent many unnecessary 


shut-downs 


1 Short Circuit Protection: 
Instantaneous cut-off on a short circuit. 
The short circuit link blows instantly 


2 overload Protection: 
THERM-A-TRIP’s positive matched heat control 
with the longest safe time-lag of any overload 
protective device provides safe starting for 
motors, and protection from single phasing 


3 cooling: 
Trion’s lower watt loss makes it the coolest opera- 
ting fuse of any type. Trion prevents overheating of 
switches and fuse « lips 


A TRION FOR EVERY CIRCUIT. Trions are available in 141 Standard 
Sizes ranging from 1 to 600 amps for both 250 and 600 Volt circuits. Other 
sizes for these same voltages range from 1/10 amp to 9 amps. Midget 
Sizes (4, dia. by 1 long) vary from 1 10 amp to 10 amps. ASK FOR 
PRION OR WRITE FOR FREE TRION BULLETIN 4506-A TODAY. 


“ 
ma 
‘y 


THE CHASE-SHAW MUT co. 


370 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 


a @ re 


«-@-1 ow OT vee FUse wine 


May 19, 


| inductance-bridge transmission system 
with the continuous balance system 
for power positioning of the pen 
Minneapolis-Honey well Regulator Co, 
Wayne & Windrim Ave, Philadelphia 
44, Pa. 


Air-Hydraulic Tool 


A tool tor staking pressure wire 
terminals houses the power of a 
hydraulic tool in the compact, light 
body of a hand tool. It is designed 
to operate on regular shop air pres- 
sures of 75 and 150 psi. Operating 
on Pascal's principle, it is designed 
to produce 100 Ibs pressure for every 
ounce of its weight 
The Thomas and Betts Co, 14 Butler 
St, Elizabeth, N. J. 


Recorder-Amplifier System 


This new device is a multi-channel 
system providing nine channels for 
direct recording of transient phe- 
It is reportedly suited for 
telemetering problems wherein a 
0-20eps flat frequency response is re 


nomena 
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JUNIOR LUMINAIRES 


ron Improved 


RESIDENTIAL STREET LIGHTING 


Controlled illumination with 
attractive enclosed units at 
low cost 


1 Narrow asymmetrical light pat- 
tern for residential streets 


2 Totally enclosed glassware unit 
—die cast aluminum head—Alzak*® 
aluminum reflector—Joslyn wedge- 
band gasketless glassware seal— 
Holophane refractor or rippled globe 


3 Combines the advantages of a 
larger luminaire in a small, compact, 
less expensive unit 


Available for 4 Designed also for top mounting 


with die cast aluminum or D. P, 
porcelain heads 


il. E. s. TYPES il, il Four-Way, le cel 
IV AND V LIGHT DISTRIBUTIONS en 


with 1000 or 2500 lumen lamps ; Now Also Available 
— 


oN | / 
: AY 


1) Ps 


Complete Line Equipment 


MFG. AND SUPPLY CO. 


20 North Wacker Drive « Chicago 6, lil. 


BRANCH OFFICES IN PRINCIPAL CITIES 
The Joslyn Co. + The South East Joslyn Co. © Southern Joslyn Co. + Joslyn Southwest Co. © Joslyn Pacific Co. 
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@ Use Electro Custom Processed Varnished Insulation to 
INCREASE LIFE EXPECTANCY and to insure the safe, 
successful operation of electrical equipment. 

Selecting dependable insulation need not present any 
problem to design, insulation and maintenance engineers 
if they specify ELECTRO. Our method of processing 
produces varnished insulation with the ESSENTIAL 
SAFETY FACTORS. 


You may buy with confidence 


when you buy these 
ELECTRO 


TECHNICAL PRODUCTS 


Treated Asbestos 
Cloth & Paper 
Flexible Varnished 


Silicone Varnished 
Fiberglas* 

Quin-Glas Hi-Tem- 
perature Insulation Cambric Tape 

Varnished Fiberglas* Varnished Condenser 
Cloth Paper 

Electro “300” Varnished Silk 
Combination Slot and Rayon 
Insulation Cable W rapping Tapes 


We invite you to use our Special Service facilities if you need 
varnished insulation to meet specific requirements. Write 
or phone Department E-1 for technical data and samples. 


ELECTRO-TECHNICAL PRODUCTS 


DIVISION OF SUN CHEMICAL CORPORATION 


NUTLEY 10, NEW JERSEY 
®T. M. Reg. U. S. Pat. Off. by Owens Corning Fiberglas Corp. 


quired for normal operations 

Three signal generators providing a 
40-mm chart grid width are provided 
Five channels are supplied for off-on 
functions and one channel is assigned 
to an integral time pulse generator 

Features of the system are a stylus 
motor system which permits operation 
in any plane and a six speed semi 
automatic chart drive and automatic 
reroll mechanism 
Rahm Instruments Inc, 12 W. Broad- 
way, New York 7, N. Y. 


Open Type Fixtures 


A new line of open type commercial 
fixtures featuring turret sockets is 
available in 2 and 3 lamp 48, 60 and 
96-in. conventional and 48, 72, 96-in 
slimline 

With no welded sections they are 
said to provide the toughest possible 
resistance to oxidation in installations 
where extreme humidity prevails 

These commercial units are adapt- 
able to all types of mounting. End 
piece may be removed and channel 
coupler added to provide an open 
wireway of any length. Knockouts . 
are provided for continuous row 
mounting where open wireway is not 
required 


Gibson Mfg Co, Atlanta, Ga. 


Electronic Winding Tester 


A newly developed, portable elec- 
tronic winding tester is reportedly so 
sensitive it can detect a single shorted 
turn of No. 40 AWG wire. Known as 
the PMD tester, it can be used with 
equal sensitivity on both ac and de 
devices. Unlike ordinary testers the 
PMD test probes generate their own 
field in the probes. 

The motor tester consists of a power 
supply unit, a vacuum tube oscillator, 

(Continued on page 224) 
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FARGO 
Automatic 


SPLICES a 
DEAD ENDS 
ma 
BLL 
Conductors 


ear: 


ee 


Manufactured by 


FARGO MFG. COMPANY, INC. 


Poughkeepsie, N.Y. 


Distributed by 
LINE MATERIAL COMPANY 


(A McGraw Electric Company Division) 
Milwaukee, Wisconsin 
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Whether Mine... 


ALLIS-CHALMERS MERCURY ARC RECTIFIERS WITH 
EXCLUSIVE DESIGN FEATURES CAN SUPPLY YOUR DC NEEDS 


INSIDE is the “dead front,” factory 
the haulage system of a coal mining operation. Transmission line enters packaged, 500 kw, 275 volt dc, sealed 
building at right, de leaves at left. Entire substation can be moved os tube rectifier, Compartments are (L to 
coal seams are exhausted, leaving only concrete slab behind. R): for rectifier tubes, firing and auxil- 

iary control, de cathode breaker. 


PUMP evacuated rectifiers are 

applied in heavy duty service from 
750 kw up. The 3400 kw, 500 volt 
unit seen here operates in parallel with 
steam turbine driven de generators in 
the electrolytic reduction of metal. 


SIDE view of pump evacuated 
rectifier at left, showing the cen- 
tralized placement of auxiliaries — 
exclusively Allis-Chalmers. Both evacu- 
ation equipment and heat exchanger 
are accessibly placed at one end, 


ALLIS-CHALMERS 


Allis-Chalmers Engineers Introduced Mercury Arc Rectifiers to U.S. Industry 
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Ww" REVER DC IS NEEDED, from the mine to the 
mill, from the Elevated to the elevator, Allis- 
Chalmers rectifiers are quietly working away. 

They combine the high efficiency, low maintenance 
characteristics of the mercury arc rectifier with exclu- 
sive A-C refinements in design and construction. 

Factory packaged, light in weight, and requiring no 

special foundation, they can be placed right at the load 

center to cut dc feeder losses. Conversion eff 1ency 1s 
higher at all loads with large power savings during 
light load periods. 

And in addition, only from Allis-Chalmers can you 
get rectifiers with these exclusive design refinements: 


EXCLUSIVE ALLIS-CHALMERS FEATURES 


@ Fixed excitation anode — doesm't contact mercury 
and is independent of level, turbulence or impurities... 
requiring no adjustment, maintenance or re plac ement. 


@ Continuous excitation — pilot arc always present, 
eliminating need for continuous and synchronized re- 
j ignition. Rectifier will ride through severe ac voltage 

MODERN Allis-Chal- disturbances, 
mers design sealed , 
tubes are located in 


the tube compart- e — bieh he — 
cia » hatied P ee Internal cooling system — high heat transfer with 


tube units are sup- seamless tube cooling coil located within the rectifier. 


plied in ratings from @ Arcover-free tank — climinates danger of arcing 
200 to 1000 kw. over to tank by insulating entire arc path. 


®@ Grid phase control — in cooler and cleaner region 
near anode, where ion density is lowest. 


@ Enamelled anode seals — multi-layer fused vit- 
reous construction provides high-strength seal, unaf- 
fected by thermal variation. 

All these design advances are obtainable only from 
Allis-Chalmers. When you consider mercury arc recti- 
fiers in your expansion or modernization planning, 
consider Allis-Chalmers. 

For help with rectifier application and a fuller 
explanation of exclusive superior features, call your 
nearest A-C office or write to Allis-Chalmers, Milwau- 
kee 1, Wisconsin, 


10 Mfercury Arc 


Ktclefrtr 


A-3681 
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a regulator and rectifier circuit and a 
full-view, clearly calibrated meter 
Total weight is 13 Ibs 

Rod-like, single probes are used to 
test distributed windings. Field coils 
ind squirrel-cage rotors are tested 
with double probes The standard 
test unit is used with either single or 
double probes, which are available in 
three basic sizes 
Columbia Technical Corp, § E. 57 St, 
N. Y.C. 


Fuse Fins 


Heat dissipating fins have been 
added as a new design feature on sev- 
eral sizes of Monarch renewable knife 
blade type fuses. Six brass fins with 
a large area are located three on each 
side along the fibre bar supports 

The wire and heat transfer surface 
allows the interior of the fuses to re- 
main cooler with the result that the 
fuses are even more dependable over 
their long useful life 

The fins also keep heat from the 
fibre bar and thus maintain the in- 
ternal strength for accurate alignment 
This feature is presently incorporated 


f SUPRENE in the 600 amp-250v and 400 and 600 


amp-600v fuses 


Monarch Fuse Co, Ltd, Jamestown, 
For samples, prices, and recommendations, write Collyer N.Y. 


Insulated Wire Co., 245 Roosevelt Ave., Pawtucket, R. |. 


> 
on pave 228) 
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NOW...new Houdaille 
water-oil separator 1 RE 


turbine 


the DRI-PURE 


is easy to install, simple to 
operate. Replaces tedious, 
inefficient, dehydration 

methods; eliminates faulty 
lubrication and equipment 
damage. Quickly pays for 


itself in oil savings alone. 


Write teday for complete information. Equipment bulletin 
available on request. 


HONAN-CRANE CORP. 819 Wabash Ave., Lebanon, indians 
WORLD GP RRBADING sory or HOUDAILLE-HERSHEY CORP. 


DIL FILTER MANUFACTURER © £Wo"PtavroRD, 110, montreat 28 


W. E. MICKLETHWAITE, Toronto 18 
CUMMINGS GALBRAITH, LTD., Edmonton, Alta. 


ELECTRICAL WORLD © May 19, 1952 





SWITCHGEAR DEPENDABILITY BEGINS 


15,000 TO | 
600 VOLT 


TO 6,000 
"TO 10,000 


INDOOR A 


LOW-VOLTAGE 


1-T-E CIRCUIT BREAKER COMPANY + 19TH AND HAMILTON STREETS - PHILADELPHIA 30, PA. 





CIRCUIT BREAKER 
PROTECTION ! 


SWITCHGEAR 


R&IE Equipment Division: Greensburg, Pa. e Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto e Export Sales: Phil 





TOP 
CONNECTOR 


CORROSION 
FA fL UR ES Light-Heater Unit 


This single compact electrical ceil 

ing unit provides radiant heat plus 

Wi TH overhead lighting Called the Electri- 
glas Thermolite, it can be installed 

in place of an ordinary lighting fix- 


ture This saves space and eliminates 


the cost of additional heating equip- 
ll ment 


- The outer portion of the circular 

ceiling appliance consists of a panel 

TYPE LC of shatterproof glass containing a 

CAST ALUMINUM \ . one heating element fused into it. When 

> = electricity passes through the element 

CONNECTORS ed the glass becomes the source of radiant 

ror Aluminum Distribution Systems : , heat. Diffused catapibemengna through 

Desdgned torennnsding ALBA WALER the white opal glass center lens. Light 
op ARSE we ceeees, eumebete én and heat operate independently. 


. sle > >, .% 
copperweld conductors The light element is rated 250 w 
and the heater has a 500-w element 


Appleman Glass Works, Bergenfield, 
N. J. 


Insure agains! corrosson- specify Type ic 
connectors with clamping members of MORE NEW PRODUCTS 


heat treated cost aluminum alloy No. 195 about which you should know 
conductor grooves for copper, amer 
ductor and copperweld conductors incor 


porate heavy copper liners bonded to con 


nector body by a proven special process Square D Co has recently § an- 


nounced a new type of matching 
sched ¢t many ears of coordinated 
ee Apt ae knockout that eliminates time consum- 
electrical, mechanical and metallurgical en / _ : 
ing bending when ganging electrical 
gineering knowledge and experience in the g g g g é 
design and manufacture of cast aluminum ‘ devices. The new knockouts provide 
electrical products +-in. concentric knockouts with 


Consult one of ovr neorest 18 repre- larger Knockouts in a tangent pattern 
sentatives or contact ovr main office : Wac Engineering Co, 35 South 
St. Clair St, Dayton 2, Ohio has de- 


' Write today for Cot veloped a new ieaproved fluorescent 
OUR PRODUCTS ARE QUALITY CONTROLLED Sill >in 3,u.5 | lighting ballast. The big advantage of 


\ FROM INGOT TO FINISHED PRODUCT | onl 08.4 the 440-v ballast is that it makes 440-v 


Anverson Brass Works. Inc. 


POST OFFICE DRAWER 215! 


lighting systems more practical 


Leader Electric Co, 3500 N. Kedzie 
Ave, Chicago 18, Ill, has designed 


Bi RmincHam, a Ara Bama a modern, glare free lighting system 


for gas stations. Designed for over- 


head illumination, the Station Master 
delivers high intensity light at the 
239) 


(Continued on page 
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Ce | Cee 


for Easy-Safe-Sure 
Remote Valve Operation 


LimiTorque valve operation is the ultimate in ease and simplicity. . . 
just the pressure of a finger and LimiTorque will open and close 
valves up to 120” diameter. 

Think of the savings effected in time and money by eliminating 
men going from one valve to another, many of which are at distant 
locations—not to mention the time required to shut or open each 
valve. LimiTorque Remote Control not only prevents this waste, but ® 
enables one man to operate all valves from a central location and LimiTorau E 
actually see on a panelboard whether the valves are open or closed. 

Various types are available for different requirements on all For details, send for our 
makes of valves: globe, gate, butterfly, plug, etc. LimiTorque may 96-page catalog, 1-50. 
be actuated by any power source, such as electricity, water, gas, 
oil or air. Your valve manufacturer can supply LimiTorque Controls. 


eee WF OT Les INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorqué Valve Controls 
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CSP‘ Transformers cut installation 
______, costs up to *38 per unit” 


“Our urban and close suburban distribution areas (outside the downtown network 
system) became seriously overloaded, and had to be converted to a higher voltage. Since 
much of it served desirable residential areas, we were anxious to obtain clean-looking 
pole tops. Therefore, we decided to use ‘CSP’ Transformers exclusively,” says a Nebraska 
Utility. 


“We realized savings in installation costs averaging $34.37 per unit. Since 650 transformers 
were involved, a total saving of approximately $22,340 was realized. In addition, we benefit by 
the greater protection against overloads and short circuits which is inherent with the ‘CSP’ 
Transformer and with the continuous load check provided by the signal light. 


“We found the following comparison of costs: 


Conventional Transformer ‘CSP’ Transformer 


Arrester installed Additional cost of “CSP” over the 
Cutout installed conventional transformer—includes 
built-in lightning and thermal pro- 
tection plus load indicating light...$30.38 
Higher pole for secondary clearance 
One 5-foot arm installed (required in some instances) 


Iwo 7-foot crossarms in- 
stalled 


Installation and maintenance costs for “CSP” (« ompletely Self-Protecting) Transformers 
are always lower, because complete protective equipment is built in, not separately 
mounted. A two-year survey of Electric Light and Power Companies shows the following: 


NATIONAL AVERAGES 


““csPp”’ Conventional 


Installation Cost $13.87 $24.74 
Burn-out Rate 0.257% 1.005% 


Fuse Outages None 5.64% “ $6.52 per outage 
Load Checks Automatic 12.8% 
Breaker Reset 1.02% None 


if you'd like to check your own costs against these national averages, ask your 
Westinghouse representative for Booklet B-4247-B, “Transformer Costs and Their Rela- 
tion to Profits”. Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


“CSP” detices... originated and patented by Westinghouse 


Tt 
DISTRIBUTION 
TRANSFORMERS 
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™e selling zone without creating a barrier 

of glare Universal Drafting 

4: Machine Corp, Cleveland, Ohio ha 

gi 2 Zz introduced a new line of Duraline 

‘¢ | ile if metal drafting machine scales. The 
E? ey 4s , rules come in 6, 12, 18 and 24-in 


lengths, both architects’ or engineers 


on GREEN ~““ 


Westinghouse Electric Corp, Box 


2099, Pittsburgh 30, Pa. announces 
a new industrial luminaire suitable for 
operation of two T-17 mogul fluores 
cent lamps rated at 85, 90, or 100 w 
Featured is a rigid lamp holder sup 
port General Electric Co, Pitts 
field, Mass. introduced recently a new 
rubber-phenolic varnish that permits 
the manufacture of laminated plastics 
having two to three times the impact 
strength of those made with conven 
tional varnishes 


The Texas Co, 135 E. 42 St, New 
York announces a new wire rope 
lubricant which will permit applica 
tions to wet wire rope because of its 
unusual penetrating and = adhesive 
properties. It is a thin liquid product 
that is applied without heating 
Minneapolis-Honeywell Regulator Co 
Philadelphia 44, Pa. has developed a 
new non-indicating pressure controller 
for regulating control valves. It is 
designed for use on process systems 
in the power and other industries 


Chester Cable Corp, 521 Fifth Ave 
Chester, N. Y. has announced the 
development of a new insulating com- 
pound suitable for operating tempera 
tures of minus 60C to plus 120C 
This compound has been named HLT 


1. installation, located in the South, 


adds to the mounting evidence that Green Draft Fans are very much in the motor leads, coil and relay leads and 


S00 and is used on transformer leads, 


boiler plant picture, both utility and industrial... evidence that they are high for other confined areas United 
Laboratories, Inc, Cleveland, Ohio has 
improved the properties of rust pre- 
ventative paints so that they will dry 
There are numerous things about Green Induced and in 10 minutes. This feature reportedly 


on the specification lists of leading consulting engineering firms and on the 
owners’ lists of acceptable equipment 


me : sduces painting costs 50 percent. 
Forced Draft Fans that make them desirable auxiliary equip- reduces painting cc perc 


ment for any boiler. We suggest that you have the basic facts Air Reduction Co, Inc., New York, 
at hand when you start planning for your fans. Send for our one N. Y., has announced new direct cur- 
r e 
ae rent arc welders, available in 150 and 
200-amp sizes Models are light 


TRE " y weight and provide easy portability 
fz I ; Photo above shows the t i heeled c 
"a & 4 Green 1D Fons being when mounted on a two-wheeled car- 
W tk near aie riage C. P. Clare and Co, 4719 W 


Extension of the s » f > “hicagc 30, . i 
PRES! Fuel Economizer Fianekr eens Sunnyside Ave, Chicago Ill., de 


fons oo ot Drewry signed a small, sensitive low power 
Air Meeters " — 


relay called the Type N. The relay 
Cindertreps ‘ 7 y ZY \ 
Aaretiynn Oust Ca ecters q oO MoM PAN ¥ _ INC, will operate on SO milliwatts with a 


BEACON 3 NEW YORK 10,000 ohm coil, | Form C contact 


and a standard adjustment 


Bulletin 168 and in writing, tell us about your requirements 
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VICTOR DISTRIBUTION INSULATORS 
NOW EVEN BETTER WITH 


RiFI6D PORCELAIN ( 


Spools, guy strains, pintypes, suspensions—all are 
made of the same new PURIFIED PORCELAIN as 
VICTOR's high voltage transmission types. This 
means that every VICTOR insulator is a better insulator 
—with highest insulation values, unequalled density, 
rock-like strength, hardness and resistance to impact, 
and a product uniformity never before achieved! 

Through years of research, VICTOR has eliminated 
the last big variable in porcelain-making by removing 
all mineral salts from water used in processing. Re- 
sults are reduced fluctuations in shrinkage and density 
and virtual elimination of microscopic, glass-like im- 
purities which, up to now, have prevented maximum 
insulator strength and hardness. Remember—VICTOR 
PURIFIED PORCELAIN is the finest insulator porcelain 
ever made! 


VICTOR INSULATORS, INC, 
VICTOR, N.Y. 


DISTRIBUTION LINE HARDWARE 


VICTOR carries a complete line of distribution 
damps in all required types and materials to 
accommodate cable sizes from 0.145 to 0.60 
inches. Snubbing, quadrant or boltless types in 
forged steel, malleable iron or pressed steel 
with or without aluminum liners, occording to 
type and size of cable to be accommodated. 
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ANOTHER ADVANCE FROM B&W RESEARCH 


& DEVELOPMENT 


IM ores re-Fired 
boile 


Higher boiler ethiciency, lower auxiliary power 
demands, better operating control, and lower 


maintenance of the 


reasons why B&W’'s pressurized-furnace de- 


costs these are some 


sign is gaining wide acceptance by power 
At 


throughout the country 


companies utilities 


present, 26 electric 
as well as a number 
of industrial plants have in service or on 


order B&W pressure-fired boilers serving a 


of than 
6,000,000 kw. Comprising this total are Radi- 


a total generating capacity more 
ant, Open-Pass, Integral-Furnace and Stirling 
units having individual steam capacities rang- 
ing between 200,000 and 1,370,000 pounds 
per hour. Steam-drum design pressures range 
to 2700 psi and throttle steam temperatures 
to 1100 F. Fuels include gas, oil and coal 
and many units are multi-fuel burning. 


Already, several years of intensive operat- 


| i) 


oe 


ing experience stand behind B&W’s pressur- 
ized-furnace design. Actual operating units 
fired with pulverized or crushed coal, includ- 
ing both slag tap and dry ash removal, serve 
an installed of 


1,000,000 kw. 


generating capacity over 

To effect still greater economies in power 
generation, pressure-firing is often used in 
combination with various other cost-saving 
features resulting from B&W’s Research and 
Development program. These include high 
pressures and temperatures, divided furnaces, 
cyclone steam separators, gas recirculation, 
and Cyclone Furnace firing. 

We'll be glad to talk over the details of 
these features in terms of your company’s fu- 
ture requirements. The Babcock & Wilcox 
Company, Boiler Division, 161 E. 42nd Street, 
New York 17, N. Y. 


BABCOCK 


& WILCOX 


May 


19, 1952 @ 
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B&W Pressure-Fired Boilers 
For a Total Generating Capacity of 


Over 6,000,000 kw 


Appalachian Electric Power Company e Arkansas Power & Light Company e Central 
Louisiana Electric Company e Central Power & Light Company (Texas) e City of Lansing, 
Michigan e San Antonio City Public Service Board e Commonwealth Edison Company e 
Consolidated Edison Company of New York, Incorporated e Dallas Power & Light Company e 
Houston Lighting & Power Company e Indiana & Michigan Electric Company e Jersey Cen- 
tral Power & Light Company e Ohio Edison Company e Ohio Power Company e Okla- 
homa Gas & Electric Company e Phila- 

delphia Electric Company e Public Serv- 

ice Company of New Mexico e Public 

Service Company of Northern Illinois 

e Public Service Company of Oklahoma 

e Public Service Electric & Gas Company 

e Southwestern Gas & Electric Company 

e Texas Electric Service Company e Texas 

Power & Light Company e Tucson Gas, 

Electric Light & Power Corporation e 

West Texas Utilities Company e Wis- 

consin Power & Light Company 


COST-SAVING FEATURES 


. Increased boiler efficiency. 

. Reduced fan power consumption. 
. Lower maintenance costs. 

. Greater operating reliability. 

. Decreased stack losses. 


. Simplified outlet duct and stack 
arrangement. 


Pressure-Firing, Gas Recirculation, Cyclone Steam Separators, 
Divided Furnace and Reheat are some of the features of this 
B&W Radiant Boiler now under construction at a new plant of 

a leading eastern electric company. Rated steam capacity — 
1,370,000 lb. per br. Design pressure — 2050 psi. Pressure at 
superbeater outlet—1850 psi. Final steam temperature—l1000 ——— 
F. Rebeat to 1000 F, 


G-5527 
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SUSPENSION 
DEAD END 


Nicopress 


is the Registered Trade Mork of The 


National Telephone Supply Compony 


The National Telephone Supply Company Co 


Cenedien Mir.: N. SLATER CO, LID. HAMILTON, ONTARIO, CANADA 
Export Distributor: INTERNATIONAL STANDARD ELECTRIC CORP, NEW YORK, N.Y. 


JS 
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NEWS ABOUT PEOPLE 


W. W. SPROUL 


L. B. McCULLY 


H. E. SEIM 


Westinghouse Elects 3 VPs 


W. W. Sproul, L. B. McCully, and H. E. Seim are advanced 
to executive posts. They will head 12 divisions 


Westinghouse Electric Corp has 
elected three vice presidents to head 
12 of its 31 divisions. They are W. W. 
Sproul, L. B. McCully, and H. E. 
Seim. 

Sproul has been elected vice presi- 
dent in charge of the company’s gen- 
eral industrial products group of di- 
visions, which comprise the Micarta, 
Standard Control, Small Motor, Eleva- 
tor, Sturtevant, Welding, and Light- 
ing Divisions, and Bryant Electric Co, 
a wholly owned subsidiary at Bridge- 
port, Conn. 


VP of Bryant Electric . .. McCully is 
now vice president in charge of the 
Transportation and Generator, 
Switchgear Divisions at East Pitts- 
burgh. Seim has been elected vice 
president in charge of the Sturtevant 
Division, and Bryant Electric. 

Sproul will make his headquarters 
at Pittsburgh, McCully at East Pitts- 
burgh, and Seim at Boston. 

Sproul, who has been sales manager 
for all industrial products since 1949, 
joined Westinghouse in 1927. After 
completing the company’s graduate 
student training course he was as- 
signed to the sales department in the 
Transformer Division. He became 
sales manager of that division in 1944 


and 


Began as Trainee . . . McCully, who 
has been serving as manager of the 
combined Transportation and Gener- 
ator Division since 1939, started with 
Westinghouse in 1916 on the graduate 
student training course. His first as- 
signment was as a production clerk at 
East Pittsburgh and by 1928 he was 
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in charge of all production at the 
company’s largest works. He was 
named superintendent of the Gener- 
ator Division in 1936. 

Seim, who became general manager 
of the Sturtevant Division in 1948, 
began with Bryant Electric in 1909 
as an office boy. In 25 years he has 
advanced to the position of vice presi- 
dent and general that 
company 


manager of 


Melvin Appointed a VP 
by Atlantic City Electric 


Howard H. Melvin has been ap- 
pointed vice president of Atlantic City 
(N. J.) Electric Co. The company 
also named John L. McDonnell man- 
ager in charge of its affairs at Mill- 
ville. 

Melvin, 


who 


will have his 


head- 


H. H. MELVIN 


quarters at Atlantic City 
was executive vice president of Mill- 
ville Electric Light Co, Cumberland 
City Gas Co, and Millville Water Co 


He became associated with these utili- 


formerly 


ties in 1938 as general manager. In 
1943 he was made x ive 
president 
director of Atlantic City Electric since 
1951, is a past president and director 
of the New Jersey Utilities 
tion 

fcDonne!! became affiliated with 
the three New Jersey utilities in 1934 
as comptroller 


vice 


Melvin, who has been a 


Associa- 


He was appointed to 
the post of secretary in 1945 

M.llville Electric Light recently was 
merged with Atlantic Cit: 
(EW, May 12, p 22-24), following 
negotiations which started in March 


Electric 


L. M. Lo PORTE 


La Porte Made a VP 
of Wisconsin Electric 


Lester M. La Porte, comptroiler of 


Wisconsin Electric Power Co since 
1941, has been advanced to vice presi- 
dent and comptroller. In his new post, 
La Porte will continue in charge of 
the company’s accounting department 

La Porte came to Wisconsin Elec- 
tric in 1920 as an 


was named 


accountant. He 
auditor of customers ac- 
counts in 1925 and was made assist- 
ant secretary and assistant treasurer in 
1932. 

He is a national director of Con- 


trollers Institute of America 


John M. Cochran has been appointed 
superintendent of the Hampden steam 
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New Free Folder 


tells how you can save money 
by inhibiting oil with DBPC 


Longer Life 
for transformer oils 


@ If you use transformer oil, you should have a copy of this 
folder. It describes how Di-tert-butyl-para-cresol (DBPC) in 
former oil against oxidation, and prolongs its useful 


of accelerated oxidation tests are given—tests 
ow DBPC can increase the life of new transformer oil by 
| 100 per cent. This folder also tells how old oil 
lers earth and inhibited with DBPC produces a 


ih can actually outlast brand-new trans 


nt inhibited 
Send for this free folder and find out how DBPC not only 


saves money but also protects transformers and makes them 
perform more efficiently 


KOPPERS COMPANY, INC. 
Chemical Division + Pittsburgh 19, Pa. 


DBPC Now Available! 


Plant is in full production with ample inventories of raw materials 
and DBPC. Your transformer manufacturer, your oll supplier or 
you can purchase your full requirements. 


a 
KOPPERS 
WwW 


Massachusetts Elec- 

‘ding Horace D. Walker 
Cochran jomed the 

1922 and was named chief 
t Hampden in 1950. Walker 


ibout 33 years in his last post 


DR P. D. MERICA 


Merica Elected President 
of International Nickel 


Dr Paul D. Merica, executive vice 
president and a director of Interna- 
tional Nickel Co of Canada, has been 
lected president He succeeds Dr 
John F. Thompson, who will continue 
as chairman of the board 

The comoany also named William 
I Kennedy — secretary replacing 
Henry S. Wingate who will devote 
his full time as vice president 

J. R. Gordon, in eddition to serving 
iS assistant vice president, has as- 
umed the duties of assistant general 
manager. In these capacities he will 
manage all activities in the Canadian 
operations under the direction of R 
Leslie Beattie, vice president and gen 
eral manager in charge of this work 

Several executive changes were also 
made tor the company's United States 
subsidiary, Internaticnal Nickel Co 
Inc 

Merica becomes president with 
Thompson continuing as chairman 
the board. Walter C. Kerrigan, vi 
president has been elected to th 
newly created position of vice pres 
dent and general sales manager, as 
suming responsibility for both nick 
ind mill products sales. L. R. Larson 
was elected assistant vice president 
and assistant general sales manager 
Theodore H. Dauchy, Richard A 
Cabell, and John A. Marsh also have 
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COCHRANE ~? wr 


SOFTENER 


Serves aGrent Railroad 


COCHRANE CORPORATION 


3146 N.17th Street 
PHILADELPHIA 32 PENNA. 
In Canada 
CANADIAN GENERAL ELECTRIC CO., LTD. TORONTO 
Mexico 


In 
BABCOCK & WILCOX de = S. A. MEXICO CITY 
RECUPERATION THERMIQUE & ‘EPURATION PARIS 


COCHRANE 


PROCESS .& INDUSTRIAL WATER CONDITIONING 


en eam ba PS 
OT PROCESS WATER LOFTORERS ong POLITE WATER SORTEAERS ACTORS ond (ner: 


= & uf side ri oS, 


Pant 
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More and more 
Utilities and Industries 
find the need for 


Consulting Services 


INVESTIGATIONS 

REPORTS 

FINANCING 

ACCOUNTING 

TAXES 

INSURANCE 

PENSIONS 

RATES 

DEPRECIATION 

VALUATIONS 

CONSULTING & DESIGN ENGINEERING 
METERING 

PURCHASING 

INDUSTRIAL & PUBLIC RELATIONS 
MERCHANDISING 

ADVERTISING 

GAS CONVERSIONS 


the help 


you want, 


when you need it 


or before 


We inv 
Write tor 
in dGetai 
ovaiiabie to yo 
Address 


20 F ne 


Departmer 


street, New Yor 


MOLLE ae EEE 


and subsidies 

COMMONWEALTH ASSOCIATES INC. 
COMMONWEALTH GAS CONVERSIONS INC. 
L0T tne Shed. New York i NY. 

gackson, Michegan Washinglen. DOC 


May 19, 


been promoted to assistant vice presi- 
dents 

Ralph D. Parker, 
president and general superintendent 
of the Mining and Smelting Division 
of International Nickel, has been 
elected a vice president of the com- 
subsidiary, Canadian Nickel 


assistant vice 


pany’s 
Co, Ltd 


Bianchard Is Assigned 
to New Post by Utah P&L 


Utah Power & Light Co has named 
three steam engineering men to new 
jobs, as a step toward further integra- 
tion of its growing steam-electric plant 
organization 

Paul A. Blanchard has been ap- 
pointed to the new post of steam 
production engineer, with operational 
supervision of all steam-electric plants 
in the system. He is 
mechanical 


succeeded as 
engineer by John §S 
Anderson, who will deal specifically 
with steam engineering problems. J. H 
Hutchinson is new assistant super- 
intendent at the Hale plant. 
Blanchard joined Utah P&L as a 
plant operator, later becoming a travel- 
ling maintenance engineer, 
plant 


assistant 
superintendent, assistant engi- 
neer, and finally mechanical engineer 
in 1951 

Anderson, a native of 
came to this country in 1948. He has 
worked for Utah P&L at the Hale 
plant for four years, and became as- 
sistant superintendent there in 1950 

Hutchinson came to Utah P&L in 
1935, starting in the Salt Lake Divi- 


sion 


Scotland, 


He has worked as an operator, 
computer, draftsman, junior and as- 
sociate results engineer, and ultimately 
specialized in steam production 


Elected President 


Products Co, 
has elected Gordon J 


Cleveland, 

Berry as 
Berry started with the com- 
in the early 


Electric 
Ohio 
president 
pany 30's, beginning as 
a test engineer. He progressed through 
the service organization, design eng)- 
neering, and sales engineering to his 
recent position 


charge of sales 


as vice president in 


C. Harry Anderson has been ap- 
pointed operating superintendent of 
the Western Division of Niagara Mo- 
hawk Power Corp. He succeeds Har- 
old R. Waldron, operating vice presi- 
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Don’t Settle for Less Than... 


PHILCO 


Advanced Design MICROWAVE 
COMMUNICATIONS SYSTEMS 


Philco Advanced Design Microwave Systems 
are engineered for reliable, economical 
operation 24 hours a day, every day of the 
year. A signal level 1000 times greater than 
normally needed gets your message through 
clear and strong, even under the most dif- 
ficult conditions. 


Philco’s exclusive production techniques 
make it possible to produce equipment for 
the lowest possible cost consistent with 
high quality. Conservatively rated com- 
ponents insure reliable performance, econ- 
omy of operation and minimum mainte- 
nance. The flexibility of Philco Advanced 
Design Microwave permits division of the 
broadband channel to carry up to 24 simul- 
taneous 2-way telephone conversations... 
or further division for telegraph, teletype, 
telemetering, signaling or supervisory 
circuits. Future expansion can be easily 
accomplished with no loss of original 
investment. 

Philco regional sales engineers are immedi- 
ately available to discuss with you, in terms 
of your communications problem, the ad- 
vantages and economy you may expect from 
Philco Advanced Design Microwave Systems. 


PHILCO corporation 


INDUSTRIAL DIVISION 


‘ PHILADELPHIA 34, PENNSYLVANIA 
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S.0.P." 


Vital checks in every 
Remote Control 
Operation System 


* 
endend Odsentes Procedure for Control Corpora- 
tion's system of supervisory control includes 6 vital checks: 


1. Correct number of audio tones. 

2. Tones of specific value, designed for the equipment. 
Tones of definite and restricted sequence 
No tone immediately follows itself 
No two tones operate simultaneously. 


Specific time interval between tones not over 1/10 of a 
second. 


ONLY CONTROL CORPORATION equipment gives you these 6-step 
operational safeguards to insure year ‘round, all-weather relia- 
bility. Specify Super-Trol and be sure . . . for automatic supervisory 
control of generating plants .. . substations . .. pumping stations. 


Write for General Bulletin AA 2. 


i a 
2 Ge oo 
719 CENTRAL AVE N. FE. MINNEAPOLI 


* Super-Trol + Peak-Trol - Telemetering + Battery Chargers » Carrier Current > 


dent, who has retired after 44 years 
in the electrical industry, the last 27 
with Niagara Mohawk and tts prede- 
cessor companies Anderson, who 
started with Niagara Mohawk in 1925 
has been general superintendent of 
operations, including both distribu- 
tion and generating plants, since 1950 


L. L. YOUELL 


Stone & Webster Canada 
Makes L. L. Youell a VP 


Leonard L. Youell has been named 
a vice president of Stone & Webster 
Canada, Ltd 

In 1945 he joined Stone & Webster 
Engineering Corp of Boston and New 
York, going to Canada as its engineer- 
ing representative. Since the forma- 
tion of Stone & Webster Canada in 
1950, he has been manager of its 
head office at Toronto 

Prior to joining Stone & Webster 
Engineering, he spent 19 years in the 
United States with the Atmospheric 
Nitrogen Corp and its successor the 
Nitrogen Division of Solvay Process 
Co for whom he served for 15 years 


as steam engineer 


Landers, Frary, & Clark 
Elevates Neece, 3 Others 


Bret C. Neece has been appointed 
president of Landers, Frary, & Clark, 
New Britain, Conn., succeeding Rich- 
ard L. White, who has been elected 
chairman of the board of directors. 

In other appointments, Albert S 
Bross was made vice president in 
charge of sales, replacing Neece. Don- 
ald F. McManus, comptroller, was 
named treasurer, succeeding White, 
who also held the post of treasurer. 
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WHAT TO LOOK FOR IN CHOOSING 
AN INDUCED DRAFT FAN 


ADEQUATE 
SHAFTS 
COUPLINGS 

BEARINGS 


e@ The above 

forged steel 

shaft shows 

oversize construction in “Buffalo” Fans Note 

thrust collars turned out of solid shaft material. 

Flexible “Buffalo” couplings have rubber bushings 

and allow for lateral mouon. “Buffalo” bearings 

have large oil reservoirs, large bearing surface, , 

babbictted and lubricated thrust shoulders, are water 
cooled when 
necessary. 


EXTRA HEAVY 
ROTORS 
SRD, 
{ BALANCED 


e An unbal- 

anced rotor 

means _vibra- 
tion. With heavy induced draft rotors, this can be 
destructive to shafts and bearings. All “Buffalo” 
wheels are balanced at the factory by precision 
equipment shown above, ready for smooth opera- 
tion. For additional information on selection of a 
draft fan, write for BULLETIN 3750. 


PROTECTION 
AGAINST 
HEAT and 
310} 110]) | 


einduced 

draft fans 

must restse 
constant heat and siorms of erosive fly-ash. Above 
diagram shows detail of removable scroll liners 
provided for handling dust-laden air or fly-ash 
Rotors may be provided with welded-on wearing 
strips to further lengthen the life of che already 
heavy - gauge 
blades. 


RUGGED 
ACCESSIBLE 
HOUSING 
CONSTRUCTION 


@ Heavy steel 
plate, in re- 
movable  sec- 
tions that are easy to handle, makes for ideal in- 
duced draft fan housings. The photo above of a 
“Buffalo” Induced Draft Fan, shows convenience 
of assembly or dismantling. 
Note sturdy, oversize construc- 
FIRST tion for long wear. Inlet vanes 
increase efficiency and minimize 
FOR FANS erosion. 


BUFFALO FORGE COMPANY 


212 MORTIMER ST. 


BUFFALO, NEW YORK 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING 
FORCED DRAFT 


AIR CLEANING 
COOLING 
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AIR TEMPERING 
HEATING 


Sales Representatives in all Principal Cities 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 





Neece, who joined the company in 
1923, was appointed general sales 
manager and elected a vice president 
in 1938. Bross started with Landers, 
FAC in 1936 and has been assistant 
to Neece since 1940. McManus, who 

ime to Landers F&C in 1945, has 
served as comptroller for the company 


since 1950 


OBITUARY 


R. F. Sikes, 74, manager of the Ennis 
‘ffice of Texas Power & Light Co for 
35 years, died April 20 at Dallas 


Fred C. Richardson, 65, a generator 
designer and power engineer, died 
April 5. He had served as a gener- 
itor designer with General Electric 
Co from 1907 to {916 and project 
engineer on the English and Steel 
Point Stations of United Illuminating 
Co, New Haven, Conn. At the time of 
his death he was a mechanical engi 
neer with Westcott & Mapes, Inc, 
New Haven. He joined the New 
Haven firm in 1924 


Our clients never blow their tops be- Albert W. Lee, 80, who was manager 
cause producing superior printing is 


of the Concord (Mass.) Municipal 
Light Department for 25 years before 
routine at Sorg even against the his retirement, died at Brookline, 


: Mass., April 26 
most imminent deadline. , pri 


Clarence C. Rausch, 57, assistant vice 
They know the quality they can expect president of Dearborn Chemical Co, 


- as : . ' Chicago, Ill., died April 29 at Hous- 
from specialists with Oves thirty years ton, Tex. He had been with Dear- 
experience in every type of financial, 


born for 32 years, becoming assistant 


corporate and legal printing and find vice president in 1941 
distinct advantages in our handling of ; ; 

. eek . . eas Lucius Beardsley Fuller, 72, retired 
design, printing, binding and mailing Utah Power & Light Co chief engi- 
all under one roof. neer, died April 10. Fuller had been 

identified with intermountain electric 
power development for the past 45 


years. His first assignment was with 
Telluride Power Co, a_ predecessor 


company of Utah PAL. He was made 
Sealer _ . chief engineer in 1937 
ae | oy 
SERVICE 


: John Robert Marsh, 56, director of 
SINCE 1920 PRINTING co., ne : advertising and public relations of 
: Georgia Power Co before his retire- 
ao ST., NEW YORK 38," sia ment in 1946, died May 5 at Atlanta, 
Ga. Marsh, who was active in the 
Public Utility Advertising Association 
for a number of years, was the hus- 
band of the late Margaret Mitchell, 
author of the novel “Gone With The 
Wind.” 
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(The following sad, amusing tale of Soviet 

power woes was written by P. Dudochkin, corres- 

pondent for ‘Socialist Agriculture", and appeared in the 

September 6, 1951, issue. We think it's worth repeating. A 
quantity of reprints are available if you'd like them.) 


LACK OF INSULATORS HOLDS UP 
FARM ELECTRIFICATION IN SOVIET UNION 


“The Porcelain insulator has be- 
come a stumbling block in a great 
State undertaking,” writes P. Dudo- 
chkin in “Socialist Agriculture’ Sep- 
tember 6. “The Administration of 
Rural Electrification apparently does 


not deem it necessary to bother about 
such trifles.” 


The correspondent for ‘Socialist 
Agriculture’ graphically describes 
the situation on several collective 
farms in the Soviet Union. 

There was rejoicing in the kolkhoz 
“Paris Commune,”’ which is located 
in the city of Kalinin: The electrifi 

cation of all the villages of the |kolk- 
hoz was being completed. Two sub- 
stations already had been equipped 
and the motors* were in place ready 
for production. The electricians were 
the 


and in a few days the surrounding 


putting up transmission lines 
kolkhozes were to have electricity 
The only person who was not happy 
at the prospect was the senior work 
superintendent in charge of the elec- 
trification. 


“I cannot understand how anyone 
can be in a bad mood when the en- 
tire district will be transformed with- 
in a week,” 


kolkhoz 


said the chairman of the 
The 


*Probably should read 


“Paris Commune.” 


work superintendent was silent; he 
did not wish to grieve the chairman. 
The great event of turning on the 
electricity did not materialize. The 
farms will not have electricity. No- 
body knows when they will have it 


not even the work superintendent 
"We 
nounced the superintendent. 
What is the reason? 


are obliged to stop work,”’ an 
“Why? 
What is wrong? 
the questions poured from all sides 


The superintendent took out of his 
pocket a piece of porcelain tubing 
with bent ends and put it on the 
table, 


ing up the work.” 


“This is what is hold- 
“But that is an 
ordinary porcelain insulator, this is 
a trifle,’ kolkhoz 
“Absolutely correct,” 
“but 
accomplished with 


saying, 


exclaimed the 
chairman 
agreed the superintendent, 
nothing can be 


out it.” 


“Socialist 
that inquiries 


Agriculture” reports 
at the Kalinin office 
of rural electrification elicited the 
following comment from the man- 
ager: 


We have turbines, generators and all 
kinds of the latest electrical equip- 
ment, but no insulators. Porcelain 
insulators are worth their weight in 
gold. 


transformers may be error in translation, or ma 


y mean 


The manager continued 

lack of insulatorg 
several hydroelectric power stationg# 
the Kru. 
tets in Teblesh raion, the Pereslegin 


Owing to the 
cannot go into operation, 
and Senchugov in Vysokov raion, 
and others. Special messengers havé 
been sent to different cities in search 


of insulators, without 


results, 
way out, to maké 
Main Adminis< 
Electrification of 


Agriculture of the 


any 
There is only one 
another visit to the 
Rural 
the Ministry of 
USSR. 


tration of 


The paper reports that two trips 


were made to Moscow, six month 


apart, but no results have been 


Whenever the delegation 
Ministry, 


achieved. 
visited the 
remarked: 


the employees 


“Electrical insulators. But that’s a mere 
trifle. You go out and find them your- 
self.” 


The visitors explained the situation, but 
their request was not satisfied and it 
has not been satisfied up to the present 
time. 


motors on farms 


Be thankful there’s still free enterprise here 


to pine you all the porcelain insulators you need —~NOW! 
YOUR INDEPENDENT INSULATOR MANUFACTURER 


Mal knee 


Le 


Wan 
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~wanning system consists f 


hlectronih recorde? helots 
ad controt unit left Indicator 


lights on controi unit identify 


the point being measured 
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Typical chart record shows how 270 points are recorded on one instrument. Here, point 


263 has exceeded the set point 


The figures" 


2” and“ +6" in the left margin identify the 


first two digits; the last digit,“ +3", appears upscale marking the recorded temperature 


Up to 270 plant temperatures 
monitored by new 


Every power plant has hundreds of potential 
trouble spots—in bearings, hydraulic couplings, 
boiler tubes, cooling oil lines—where temperatures 
should be watched to safeguard equipment and to 
assure continuous, efficient operation. This new 
ElectroniK instrument affords an automatic, com- 
pletely reliabie means of monitoring these tem- 


peratures . . . at unusually low cost per point 


On a single instrument, it can concentrate up to 
270 temperatures . . . bringing them to a single loca- 
tion where operators can inspect them readily. It 
scans through the thermocouples to which it is 
connected at a rate of one second per point (when 


successive temperatures are within 25 per cent of 


the scale span) . . . checking each point at approxi- 
mately four-minute intervals. It can perform many 
functions, at the operator’s choice: simple scan- 


instrument 


ning, continuous recording of all points, selective 
recording, recording of points which depart from 
specified limits, and operation of annunciator con- 
tacts when any point exceeds a preset temperature. 


Your savings in labor alone—for manual observa- 
tion of temperatures and logging of data—will pay 
for this instrument in short time. And you'll be 
assured of maximum temperature protection 
wherever it’s needed in your plant 


Ask your local Honeywell engineering representa- 

tive to discuss your applications for this time- 

saving, space-saving instrument. Call him today 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division 4568 Wayne Ave., Philadelphia 


Honeywell 


BROWN 


iNSTRUMENTS 


44, Penna. 


@ Important Reference Data Fit; WE Covitiols 


Write for instrumentation Data Sheet No. 10.0-9, “ElectroniK Scanning System” and for Catalog No. 90-2, “Supervisory instruments for Power Generation” 
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MANUFACTURERS & MARKETS 


BUILDING No. 41 at Reynolds Metals Co's recently dedicated Son Patricio alursinum reduction 


plant near Corpus Christi, Tex 


of an $80 million 


houses these 16 giant Cooper-Bessemer engines 
building's 33 gos engines, all of which are not shown, generates 2,500 kw 
installation which can produce 


Each of the 
The units are part 


160 million ibs of aluminum a year 


Reynolds Dedicates Plant 


Company's new, $80-million San Patricio, Tex., works 
to be operated by its own 187,000-kw power unit 


Dedication ceremonies for Reynold 


or new ss0-m 
Huminum red 


Christi, Tex 


int, Which ws located on 


site, will make 160 million Ib 


num annually with its four 


rooms which are 


nearly a 


imil long 


Has Power Plant . . . With the dedica 
tion of this plant, Reynolds can now 


boast of having one of the largest 


its kind 


sluminum 


tric generating plants of 
nlike 


tion 


elec 
other 


San 


many reduc 


plants Patricio is not de 


pendent electric 


upon outside power 
for its operation 

Its huge generating plant contains 
41-3,000 hp engines and 42-3,700 hp 


eneines These 
2.000) kw 
generators and 42-2,500 kw 


with a 


a total of 278,400 hp 


engines im turn drive 41 


electric 
generators total 


187.000 kw 


output of 
sufficient to supply all the 
Houston, Dallas, San 
and Ft. Worth 


The power generating cquipment is 


residences in 


Antonio 


housed in three buildings 
Building No. 40, 


which is 315 ft 


248 


> 


ong, 72 ft wide, houses the ac gen 


tor sets where 


electricity used to 
run auxiliaries and lighting is produced 
by nine Cooper-Bessemer 16-cylinde: 
. ipercharged gas engines rated at 
>. 500 kw, 4,160 v 
Building No. 41 


Cooper-Bessemer 


houses 33 giant 
fueled by 


ilready 


engines, 


natural gas, which are 


in op 


eration generating electric power for 
of the plant’s two aluminum pot 

es. Each engine drives a 2,500-kv 
de generator. The building is 462 ft 


long, 147 ft wide 


2-Story Unit . . . Building No. 42 is 
where the General Motors engines are 
being installed to supply electricity for 
It is a 
two-story unit 560 ft long, 61 ft wide, 
13 ft from the ground to the second 
floor 33 ft from the second floor 
to the eaves. This building will house 
+1 General Motors gas-burning diesels 
Each 
cylinders, arranged like two V-cights, 
V-to-\ The vertical 
shafts of which are 
level, extend 
through the floor to drive 41-2,000 


the other aluminum pot line 


and 


of a new type engine has 16 


stood on end 
these engines, 
located on the second 


kw de generators on the ground floor 


Although these huge engines run on 
natural gas, they are supercharged like 
aircraft engines, a unique and rela- 
tively recent development affording 
record breaking fuel economy and 
much more power in the same amount 
of space. The natural gas used is rated 
1,000 Btu per cu ft. There are oil 
type gas scrubbers and a metering 
house for each of the two gas lines 
which supply the plant. Tetal plant 
consumption is estimated to be 48 
million cu ft per day—17.5 billion cu 
ft a year. 


Plant Layout ... The layout of the 


n Patricio plant, whose buildings 


ntain approximately | million sq ft 
of floor space, provides for the four 
ot rooms, each 1.580 ft long, to be 
arranged alongside each other with the 
electric power plant This 


pos- 


it one end 
arrangement results in the least 
with the 


sible length of bus lowest 


possible power lIcss 
Each pot in a conventional pot lin 
operates at a voltage drop of 4.5 to 


5.5 v and de electric generators oper 
it several hundred 

Therefore, the pots are con- 
nected in series. Six hundred volts at 
32,000 to 50,000 amp will handle the 
electric power requirements of a con- 


ver | pot line 


ate most efficiently 
volts 


Bu irs connect the generators to 
the first pots in each building in a pot 
Electricity ts ¢ 


line nducted from pot 


to pot in one building till it reaches 
Other bus bars then con 
next where the 


it is carried from pot to pot back 


the far end 


nect to the building. 
curt 
until it reaches the end of the second 
building 

the electricity having made a com 
plete circuit down one building and 
back up the length of the other. Thus 
two rooms are employed to make a 
single pot line 

The plant 
operates one pot line (two pot rooms) 
Its 41-2,000 kw generator sets total 


82,000 kw normal rating 


near the generator plant 


General Motors power 


The ¢ ooper- 
plant operates the 
second pot line (the third and fourth 
pot rooms). Its 33-2,500 kw generator 
sets have a total normal rating of 82.- 
500 kw 


Bessemer power 


Controls for regulation of the out 
put from the Motors 
Cooper-Bessemer power plants to both 


General and 
pot lines are centrally located on one 
panel under the control of one oper- 
ator. 
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TITUS STATION 

Metropolitan Edison Co., Reading, Po. 

Engineers: Gilbert Associates, inc. 
Installed 8 above platform 
Spoced 12'-15' on centers 


® Engineering Services are 
rendered, and recommendations 
submitted, witheut charge, 
through professional advisers. 


*® 
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Outdoor Lighting 


for Modern Plants 


featuring the HOLOPHANE 
A-WAY* POSTOP* 


The A-WAY POSTOP serves a three-fold purpose for indus- 
trial plants: (1) Increased pedestrian and vehicular safety; 
(2) Protection against after-dark intruders; (3) Illumination 
of work locations . . . It provides rail-lighting for catwalks at 
outdoor boiler plants and oil refineries, also lighting for pas- 
sageways, driveways and walks. Its distribution is asymmetri- 
cal, redirecting light usually wasted and adding it to required 
areas, with excellent uniformity. Sturdily built, totally en- 
closed, POSTOP is weather proof and designed for enduring, 
easily-maintained serviceability. 


HOLOPHANE COMPANY, Inc. 


42 MADISON AVENUE NEW YORK |} a 


le 


MPANY T THE QUEENSWAY TORONTO 14 ONTAR 


eee ce a eee, ee 


ence eee 


UPERIOR “2° 
Manufacturers slash their 


production and furlough em- 
ployees during May 


Check with Superior on While the proponents and opponents 


of the suspension of all controls on 


improved, indoor-outdoor consumer installment purchases wage 


a battle over the merits of the Federal 
Reserve Board's recent action, several 
HAETER SOCKET BOXES manufacturers of appliances have cut 
production and made employment 
layoffs. 


A 50% Cut... Starting today Gen- 

eral Electric Co’s production of re- 

frigerators at Erie, Pa., will be off 

50%. The company will lay off about 

2,500 persons. Beginning today, auto- 

matic washer production at Trenton, 

write to: N. J., will be cut 25° and 80 em- 
a ployees will be furloughed 

On May 26 production on garbage 

disposers at White Plains, N. Y., is 

; 4m y expected to pick up again at a lower 

SWITCHBOARD & DEVICES CO rate than was maintained before Op- 

erations were stopped May 5. At 

CANTON, OHIO White Plains there will be a layoff of 


a few employees 


@ For detailed information 
on important features, 
services, sizes and prices, 


& seberdrory of The Union Metal Manutecturing Compeny 


cede nsesaneninnnse atte 
asin vecsirteatttiee 


All these products—refrigerators, 
automatic washers, and garbage dis- 


TAM TTT ea a 


Overall production of GE's small 


WHEN AND WHERE NEEDED appliances is off about 10° from the 
REDUCE CUSTOMER COMPLAINTS first quarter. No layoffs have been 
made in this field 


=m A 


| 
| 


enauncninal 


Westinghouse Furloughs 300... Of 
the 6,000 persons employed by West 
inghouse Electric Corp at its Appliance 
Division plant at Mansfield, Ohio, 
approximately 300 are now on fur- 
lough 

Westinghouse has reported a cut 
of approximately 20% in electric 
range production. According to com- 
pany officials the cut was made to 
gear production to sales. The com- 
pany furloughed more than 100 em- 
ployees on the electric range line 
May 12. This figure represents a 
25% cut in employment 

Westinghouse has called back 20 
of 220 furloughed employees on the 
refrigerator production line. How- 
ever the shifts for the electric roaster 
oven line have been increased to 


— 
eee ee ot 
iia three, boosting output of this ap- 


RURAL transformer & eT om | tr 


Production Maintained . . . Other 
production lines such as automatic 


632 N EIGHTH STREE MILWAUKEE 3, WISCONSIN 
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HOW TO SAVE THE TIME 
OF YOUR TOP EXECUTIVES 


Lighten executive loads—including your 
own! How ? By focussing the spec talized he Ip 
of Epasco engineers, constructors and busi- 
ness consultants on your most troublesome, 
time-consuming business problems. Esasco 
helps solve such problems efficiently and 
economically without adding perma- 
nently to company payrolls or disturbing 


existing company relationships. 


Perhaps yours is a sales and marketing 


problem. Esasco has planned many such 
programs in a wide variety of fields. Enasco 
has developed insurance and pe nsion plans; 
handled appraisals; planned and built over 
one billion dollars worth of new plants; 
solved financing and production problems ; 
planned eflective personnel programs. Epasco 
has been serving business and industry 
throughout the world for nearly 50 years. 
Exasco will do all or any part of a job, for 


companies large and small. 


To find out exactly how we can serve you best, write for your copy of “The Inside Story of Outside Help.” 
Address: Ebasco Services Incorporated, Dept. M. Two Rector Street, New York 6,N.1 


con 
oor? "ra, 


(Eig 
« ’ . 
» : SCO ° 
“ee, wwe 


Appraisal 
Budget 
Business Studies 
Consulting Engineering 
Design & Construction 
Financial 
industrial Relations 
inspection & Expediting 
Insurance, Pensions 

& Safety 
Office Modernization 
Purchasing 
Rates & Pricing 
Research 

sales & Marketing 
Systems & Methods 
Taxes 

Traffic 


Washington Office 


EBASCO TEAMWORK GETS THINGS DONE ANYWHERE IN THE woRID EBASCO SERVICES 
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INCORPORATED 


NEW YORK + CHICAGO 


WASHINGTON, D.C, 
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SPIN CABLE LIKE THIS... 


e 


PUM Lele 


You can save man-hours of 
wood-cutting and customer 
complaints when you spin 
cable through tree-congested 
areas. What is more, spun 
cable costs much less to in- 
stall than pre-assembled 
cable. Spun cable is so com- 
pact that it saves valuable 
space wherever congestion 
is a problem. 

You save splices and in- 
stallation labor, because light 
weight single conductor 
cables may be spun in 
lengths three times as long 
as pre-assembled cables 

You reduce your cable in- 
ventories, because 1 c, 2 ¢ 
and 3/c cables can be spun 
in the field as required 

Add to these benefits the 
extra margin of protection 
against storm damage... and 
you readily understand why 
there is a marked trend to 
cable spinning in the power 
held 


HOW IT WORKS 


Drum rotates when its two fric 
tion drive wheels respond 
pulling of wire. Drum revolves 
once when 13° of wire is pulled 
—regardiess of condition otf 
strand. Drum carries two spools 
of wire, each spirals 14° giving 
support every 64°. Magnesium 
casungs used wherever possible 
for lightness aod strength 
Weight: only 36 Ibs. Overall 
length: 18". 


Ug ULEAD A) 


THROUGH TREE-CONGESTED AREAS 


LESS COST... 


Phone 2-7234-5 


washers, clothes dryers, dish washers, 
and electric housewares are continu- 
ing at scheduled rates and there is no 
current Westinghouse plan to reduce 
production on these items. 

Frigidaire Division of General 
Motors Corp has announced it is in 
the process of furloughing 2,000 of 
its 18,500 employees during the 
month of May 

Cancellation of Frigidaire’s two 
largest defense contracts was caused 
by the recent changes in the coun- 
try’s national defense program 

“It had been planned originally to 
transfer employees from appliance 
production to defense, as they were 
needed, but the cancellations of the 
contracts prevented the carrying out 
of this arrangement,” the company 
stated 


fo Intensify Sales Efforts ... “We 
are making every effort to obtain new 
defense contracts and also are in- 
tensifying in every way possible our 
appliance sales activities, Frigidaire 
explained 

The appliance producers have at- 
tributed the cutbacks of appliances 
and employment to a chain of events. 
They have admitted they were being 
strangled by factory stocks because 
distributors and stores are not placing 
orders in any substantial quantity. It 
seems the consumer is putting his 
spare money into personal savings. 
He is not rushing out to buy refriger- 
ators or other appliances that are not 
needed to beat shortages now 

The public's reaction to the FRB’s 
recent decision, which should be ap- 
parent in the next few weeks, may 
determine whether or not appliance 
production will continue to be slashed 
or resumed and later increased 


MANUFACTURING BRIEFS 


General Electric Co has added three 
new buildings to its Transformer and 
Allied Products Division facilities at 
Pittsfield, Mass. The wire building 
contains 61,000 sq ft of floor space; 
test building, 13,972 sq ft; and tube 
rolling building, 19,548 sq ft. The 
new additions cost more than $6 
million 


Westinghouse Electric Corp has 
moved its Technical Publicity depart- 
ment to 401 Liberty Ave., Pittsburgh 
30, Pa 
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THE ISOLATOR keeps PAcE 


WITH POWER DEMANDS 


> Pictured is o 2000 ampere 
7500 volt 3 PST. iSOLA 
TOR. The same clever design 
high engineering standards, 
fine materials, and skilled 
workmanship employed in 
lower current ratings go into 
this higher rated unit 


ba -0 7) ft Do It 
Better With 
An ISOLATOR 


P The constantly rising demand for electric THE ISOLATOR ALWAYS PROVIDES THESE 
' . . P INHERENT BENEFITS... 
power necessitates its distribution in large 


a S s t truct . cubicles 

blocks. Heavy duty Three EK ISOLA- @ Saving of space in bus structures, cubicl 
. ’ or vaults. 

PORS are available to meet this trend. 


e Economy in first cost and installation 
standard ISOLATORS are manufactured in current 
‘ s ¢ 
ratings of 200 amperes at 5000 volts through 2000 © By use of the ISOL ATOR many installations 
imperes to 15000 volts can be made to eliminate bus supports and 
extra connecttons 
isk for Bulletin 140 and learn of 
the many advantages you can receive Safety prow ided by enclosure of current paths, 


by using this superior disconnect. and with terminals easily insulated. 


PG a a 


MELROSE aS ILLINOIS 
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WHAT THEY’RE SAYING 


At Industry Meetings 


* Digs o straight hole from any truck position 
© Adjustable for clean holes to 8 ft deep 

“ ” ¥ 
* interchangeable augers 9° to 16" diameter neer, before New England-New York 
*® Low cost—low upkeep— highly dependoabie Inter-Agency Committee nr 


gating northeastern resources for the 
President of the United State 


Overvalue of Hydro Resources 
HOWARD M. TURNER, consulting engi- 


w investi 


Undeveloped water power is so at- 
tractive and interesting, that its part in 
New England's power situation has 
been greatly exaggerated. The prime 
problem is how and when it can be 
fitted into the power pattern and its 
HE ‘Tel-E-Lect Pole Digger is effect on the cost of electricity The 


built for tough obs at hard-to- FPC estimates thet in the next 20 
get-at-places. The same truck ; 

that is now used for setting poles years all New England, except Maine, 
can also be used for drilling holes. will need about 2.4 million kw addi- 
A single bolt attaches the digger 
to the truck. It works suspended tional power. Assuming that unde- 
from the derrick and is a and veloped hydro can furnish 25% of 
lowered by the winch line. Pow ; : ae : 
ered by the truck motor through a power take- this additional power, the remaining 
off, it’s shafting extends to the rear of the truck. 1.8 million kw will have to come from 
Under average conditions, a two-man crew can 
dig and set a pole in five minutes. Some utilities 
have dozens of these low-cost diggers in use. We The total wholesale cost of power 
can ig 7 a complete kit to power-dig with your generation and of hydroelectric long 
truck. Write for our descriptwe circular. 


TEL-E-LECT PRODUCTS, INC. 
10003 Minnetonka Bivd., Minneapolis 16, Minnesota 


steam 


distance transmission is about 40% 
of the total cost to the consumer. Dis- 
tribution and other costs cannot be 
affected by any change in the generat- 
ing cost. Hydros are generally devel- 
oped when their estimated earnings 


Dosserr TYPE BC are in competition with steam 


I do not mean that all the feasible 

Connectors hydro should not be developed as 

rapidly as it can be economically ab- 

sorbed in the future. I believe that 

FOR WIRE Aa ND CA Bl é these undeveloped hydro resources 

should be put in their proper perspec- 

tive. In New England water power 

has already been developed to nearly 

as high a point as any region in the 

country. The total requirements for 

electricity greAtly exceed present and 

feasible undeveloped hydro. Their 

development can have but a small 
effect on the total electric bill 


Dossert Chae Type Cunnitere 

for Cable and Wire are made of 

a high conductivity copper alloy. 

Designed with maximum con- 

ductive and contact areas insur- 

ing cool operation under all load 
rYPE CC conditions. 


Shoulder retained bolts permit 


complete assembly with a single Correcting Socialist Idealogy 

wrench. Fs 
EDWIN VENNARD, Middle West Service 

All series of connectors also Co, before first annua ident n Power 


available with hex head bolts. Conference at Chicago, It 
Write for Catalog 45-1 It is generally recognized that the 
government’s role in the electric 
power industry is that of a regulator 


TYPE UD 


Under American tradition and prin- 
ciple it is not intended that gov- 
ernment should engage in business 
competitive with its citizens. The 
government is however in this electric 
power business in a large way and is 


TYPE TC . sens now seer, segonern 
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DYNAMASTER 


—the electronic master-mind for your measuring, 
recording and telemetering problems 


V Continuous-balanc ing eléctronic cir- V Full-scale pen travel in 7,3 0r % secondg’ 


cuit responds instantly to minute changes : ce 
f " 5 V Chart speeds from % in. per hour to 


V All types of electric and air-operated 7200 in. per hour 


controllers offered ¥ Multiple recorders up to 16 points 


Vv Available as a self-balancing bridge or V Components interchangeable and eas- 
potentiometer ily replaced on all Dynamaster models 


V Trouble-free operation ¥ Immune to most vibration or shock 


V Electronic component uses vacuum v Exceptionally unaffected by stray cur- 
tubes available at any radio supply house rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 
log P1245. 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


THE BRISTOL COMPANY 
116 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to 


COMPANY 


ADDRESS 


| 
I 
i 
i 
. NAME 


ES om cL CL A ce aaa 


ooh CITY : ZONE _ STATE 


i 


aE wets en 
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ilities Have Speci 
NT HOIST Equipmen 


WINCHES 


SWING-BOOM CRANES T 


TOWERS 


TRIPOD POLE 
DERRICKS 


write 


FOR CATALOG 


at 


fi (rte ‘ . 


‘ 


things 


that business 


¢ power vs pr 


ivate 
First t 


busi 


i sponsi 


mers 
Also 

ged 
regulation 


r and 


facts 


7s toward Com 
i resultant 
d business, can 


ot knowledge 


Government Priorities 


1. C. JEFFREY, 


eT c 


sed. DEPA 


SILENT HOIST & CRANE CO to reduce ¢ 
2 63rd ST., BROOKLYN 20, NEW YORK quart 


er 


rs, ap 
ibmitted by 

nd proce ssed by 
ly Division or 
upment Division 


handies mat 


system 
nterchange 
Processing 
tion, allot 
authori 


scheduling 


and ex 


1 


dar quar 


Aimum per 
ulllity is not 
tional controlled 
juota has not been 


en be instructed 


¢ quota for that 


Both Nut an 
Bolt are 


LOCKED 


with PALNU 


TRADE MARK 


LOCK NUTS 


Absolute Security—Low Cost 


PALNUT Lock Nuts apply on top 
of ordinary nuts) No interfering 
within the spring 
washers between nut and seat to 


parts nut, no 


interfere with maximum bolt load 


ing, or to reduce electrical conduc 


tivity Nut 


cannot loosen—bolt 


cannot back out under severest vi 
bration Very low 


m cost; easy, 


speedy removed 
and re 


utility 


assembly, may be 


used, special finishes for 


use 


Double Locking Action 


Powerful 
A-A 
on the 


spring tension 
s exerted upword 
bolt 
downword on th ord 


threads and 


nory nut 
8-8 
grip = the 
chuck 


whit slotted 


jows lose in and 


bolt like o 


Samples and literature on request 


The aU Co. 


rf a RVING oy \ 
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ORANGEBURG 722 CONDUIT 


STANDARD installed with Concrete - MOCRETE installed without Concrete 


The trend is to underground. 
Result—the demand for Orangeburg 
Electrical Conduit is the greatest in 
59 years. Public utilities, municipal- 
ities, industrial organizations and in- 
stitutions are turning to Orangeburg 
Fibre Conduit more than ever for the 
permanent protection of their clec- 


trical services underground. 


WHY ORANGEBURG IS A LEADER ft STANDARD for three or more ducts 
IN EVERY CITY AND STATE installed with concrete encasement 


Orangeburg leads because it gives complete cable NOCRETE Tia LT Ln hart 
protection at lowest costs OP Mai ee ee a 
It is tough and resilient—lasts indefinitely 


Its impermeable walls and tight joints prevent 


corrosive ground waters from entering. 


Smooth bore, low coefficient of friction, keep 


pulling tensions on cables to minimum 


Orangeburg protects cable sheaths from abrasion 
when cables are pulled in. 


Long 8 ft. lengths, light in weight speed 
installations 


Taper-Sleeve Joints are made water tight by 
a few light taps of hammer. 


Orangeburg lays faster and at lower cost 
than any other type of conduit. 
Send to Department EW 52 for new catalog 51. 


ORANGEBURG MANUFACTURING COMPANY, INC 
Orangeburg, N. Y. 


Ca ar VY OE & a Peta) OND O NE 5c en aCe 


ELECTRIC COMPANY enter aa SUPPLY CORPORATION 
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New Electrical Construction 


New electrical construction proj- 
ects announced by private and gov 
ernment utility systems involving 
more than $70,000. Also listed are 
major industrial and construction 
obs where electrical work ts in 


cluded 


UTILITIES 


Proposed Construction 


TOPS IN os entrar 


et 
abl 


ECONOMICAL cutettla 


rt 


TRele)ecHrINiCM en ak 


ar I 


STONCO Faint AAG 


ISLAND-AREA LIGHT | wif slit oit"\t..' 


ter light Protection 
time } 
Wymer, city ens 

Nebraska Mit 

» Kast ¢ st 


and Fr 


to existing 
t ‘ 1-07 62-28 
Oregon ne ‘ er Admin., 827 
sed I Oregon t Por a nstruct 
i " Kiamatt 
el reflector 
porcelain 6458 Pilar ley =e 
t silable s. ¢ Parris Island 


cream, light 


1 Gark green M j 
South Dakota 


Fanda 
M 
\ 


= » Rapid City 


e Rase. Ir 

Tex Burkburnett 
‘ Ride \ 
Va Norfolk I 


STOP EARLY a hee 


BURNOUTS! INSPECTION AND 


ia a2 Se he PROGRA 


WS Nix 1 ) er] e 


Wivoming 


i ' S imp wo We 


Que. St. Hubert M 


Cr] 


Low Bidders & Contracts oir ney ne tie IR 
Awarded “i eee eo 


Write for Free eros 


OSMOSE WOOD asa mt 1 


LJ 


Ark., Stamps — A 


: . ae NA: 
Colorado — | e Erectio , i 4 4 
\\ } 
' 
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CHEVROLET Ld 


Advance-Design 


TRUCKS 


‘ 


YOU PAY LESS TO BUY! 


Get the price on the Chevrolet truck that's the 
right size, type and capacity for your work 
You'll find that it lists for less than any other 
truck capable of doing the same job. Chev- 
rolet hos the lowest priced line in its field. 


YOU SAVE ON COST PER MILE 


You can't beot Chevrolet's Valve-in-Head en- 
gine for over-all economy —fuel, oil, upkeep. 
lt just keeps rolling along. And extra-rugged 
frame, hypoid rear axle, and Flexi-Mounted 
cab mean longer life, 


lower maintenance. 


YOU GET THE RIGHT TRUCK FOR THE JOB 


No truck is worth the price if it doesn't get the 
job done—fast and sure. Chevrolet trucks are 
factory-matched to the payload, factory- 
matched to the job. There's a standard body 
and chassis, or chassis for special body, that's 
just right for your work 


YOUR TRUCK INVESTMENT IS SAFER! 


Comes time to trade in an old Chevrolet truck 
for a new one, here's good news: Year after 
year, used Chevrolet trucks traditionally bring 
more money compored to what they cost, than 
other makes. The demand is there, because 
Chevrolet trucks stand up better. 


CHEVROLET ADVANCE-DESIGN TRUCK FEATURES 


TWO GREAT VALVE-IN-HEAD ENGINES— 
leadmaster or the Thriftmaster—to give 
you greater power per galion, lower 
cost per lood «© POWER-JET CARBU- 
RETOR—for smooth, quick acceleration 
response « DIAPHRAGM SPRING CLUTCH— 
for easy-action engagement @« SYNCHRO- 
MESH TRANSMISSION —for fast, smooth 


shifting ee HYPOID REAR AXLE—for 
dependability and long life « TORQUE- 
ACTION BRAKES—on light-duty models « 
PROVED DEPENDABLE DOUBLE-ARTICU- 
LATED BRAKES—on medium-duty models « 
TWIN-ACTION REAR BRAKES—on heavy- 
duty models ¢ DUAL-SHOE PARKING 
BRAKE—for greater holding ability on heavy- 


duty models e CAB SEAT— with double-deck 
springs for complete riding comfort « VENTI- 
PANES — for improved cab ventilation e WIDE- 
BASE WHEELS—for increased tire mileage « 
BALL-TYPE STEERING —for easier handi 

e UNIT-DESIGNED BODIES—for greater load 
protection e ADVANCE-DESIGN STYLING —for 
increased comfert and modern appearance 


CHEVROLET DIVISION OF GENERAL MOTORS, DETROIT 2, MICHIGAN 
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Loveia 
Chicage 


hier 
Missouri 
Offers These Important Advantages nea 1a $2119, “2k 
1 é DeKalt Linn 
© Measures up to 1000 amps up to tor i Ra inties, Proj 
600 voita . j me hFleetric Ce 
, Bids Apr 


Convenient ONE HAND operation West Mil (hi br 


ingger action 


( > st i 

Thumb operated range selector i 1 D < hape : 
ag t : > r uel sata ie su t 

— f is Atomic |} 

7 ranges 5 current and 2 voltage rate< General Electric Co 

tady, N. ¥ { 5S. Atomik 


Insulated core shockproof Schenectady, N 


construction 
Takes cables up to 2‘« diameter 


Distinct calibrations easy to 
read 
Suitable for 50-70 cycles 1, Ore 3 

Pa., Vhila Ros trical 

) Fairmount * Phila Pa 

’ 9 High voltage distr. sys. at 
RANGES 06 10 amps: ern: nal Airport Dpt Procurement 
0.25 omps. 0.100 y Hall Annex, Phila.. Pa. Bids Thee 
amps. 0.250 amps seuth Dakota Pennsylvania 3 Tr 
0 1000 amps 0180 rmer Canonsburg Pa CA $1 


; three 8 }-kva transf 
volts, 0-600 volts rts for Huron 


tiver Basin Pr 
7 R 


Di 


FERRANTI ELECTRIC, INC. warded Apr. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y Vs a a 
PERRANT! LID. Hollinweod & PERRANT! ELECTRIC, LTD. Torente, Conede $129,927. est. $60. 
listr ines 
istr ne < 
perative 
Apr. 4 
Tex., Dallas—-Dallas Power 
Dallas Power & Light Bldg 
ex P d Hire. $392,5¢ 
sub-st Pleasant Grov 
Tex, Dallas —Dallas Power & Li 
illas Power & Light Bidg., Dall 
Own Forces $ » 12.000 vol 
rmer nit at Wa St. Sub-stati 
Tex., Houston -t ee Hond, 31 
ersity St Houstor Tex CA Appr 
$400,000 levision-radio enter KP 
and KPRC-TV Televisio dic enter 
» Lamar Hotel Stud Houston. Tex 
Wash., Bremerton Ss Lord Me 
hanical Contractors, 4507 S. E. Milwau 
e St.. Portland, Ore LB, $280,12 fur 
shing alling 150,000 b. per he 
wer boiler id auxiliary equipment at 
get Sound il Shipyard Spe sf 


all ards & DD Annex Navy Dpt Arline 
ton, Va 


CNED romee! 
” AND BUILT parm 


el INDUSTRIAL, COMMERCIAL 
NTS for any Size POW & PUBLIC BUILDINGS 


ROM the mation! hand epeseted. © te large meter Proposed Construction 
operated. MURRAY Gate Ho sts are designed and built in 

wide range o!f capacities. from less than | ton to over La., Pointe a la Hache--Sid I 
100 tons on, Fort Worth National Bank 


’ rt Worth Tex ammonia 
During our over half century of designing and building $19,000,000 

gate hoists, we have developed many designs for the N. J. Hammondton—! Ss iovt 
different types of gate hoist problems. Perhaps we have Materi Command, c/o Dpt. Army, 12 
several des.gns and patterns that will fit your requirements. N. Broad St Phila Pa., plans by L. FI 
in planning gates or gate hoists, we suggest you communi Kooken ( 46 OW High St Carlisle« 
cate with us before your plans for the project as a whole Pa ircraft an maintenance depot 
are complete it will save expense and much preparation ; 

time 


hk 
' 
1» 
t 
y 


Beaumont—-Gulf States "tilities 
3 ib St s thetic 
We also build gate hoisis especially {rom your plans ” Libe . yntheti 
and spec fication { desired Uy, wU" 
° —— _— Houston— Latimer Mu » & 
Our Eng'neering Department is at your service any time, : nd Nat Bank Blidg ping 
to help you solve problems involving Power Dam Gates ter ‘ acre tract fronting partly 
and Gate Hoists. Write us for complete information n Main St. $5.00 
Wash., Seattle—-l)pt. Air Force, Penta- 
con Bldg Wash Db. Cc 422x922 ft. ma- 


= terial preparation bidg. and 6x422 ft 

Weta ar eeu os maintenance, transportation and boiler 
bidg., to be occupied by Boeing Airplane 

MANUFACTURERS SINCE 1883 », $6,500, The Austin Co, 16112 


WAUSAU - WISCONSIN Seca Ave.. Cleveland, O.. conmult. eng 


B. Axman, « owner, plant engr 
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Bramble-W eedicide contains H-31, the Thompson 


patented creeping agent because field tests prove 


it definitely steps up killing effect. 


Woody growth control is ‘also in- 
tensified by the use of low volatile 
pentyl esters. The molecular struc- 
tures are absorption-rated to assure 
greatest herbicidal effect. For these 


reasons, Bramble-W eedicide is more 


other superior 


WEED &2 BRUSH 
KILLERS 


© WEEDICIDES: 
' 2,4-D Esters and Amines 


© BRAMBLCIDE 
2,4,5-T Low Volatile Ester 
© PHYTOCIDE dae 
Weed 
® PENTA-WEEDICIDE | Sac 
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FIRST NAME IN 


nee 


WHEN TO SPRAY 


BRAMBLCIDE 


BRAMBLCIDE is the Thompson low 
volatile penty! esters of 2, 4, 5-T 
fortified with H-31 for extra kill- 
ing surface creep. BRAMBLCIDE 
is used for controlling mesquite, 
huisache, McCartney's rose, 
osage orange, prickly pear, oak, 
post, and block jack either by 
foliage spray or basal stem 
Some utilities report that de- 
spite a slightly higher cost, (o 
smater quantity is needed) it 
is the preferred herbicide for 
basal bork or stump treatment. 


BRUSH KILLERS 


a a Ps 
* ‘ 


iow vou BRAMBLE - WE 


EDICIDE 


effective and economical than older chemical 


controls.. first choice of more and more utilities, 


Whether you spray by truck, trace 
tor, knapsack, plane or basal bark 
... specify Bramble-W eedicide. 


Thompson manufactures many 
types of brush and weed killers. 
Write for helpful information on 


specific problems. 


Send for helpful booklet: 
WOW TO CLEAR RIGHTS - OF - WAY 


CHEMICALS CORP. 


St. Lovis 3, Missouri 
Los Angeles 27, California 





You can depend on 
Safety-Pull Ratchet- 
Lever Hoists to fully 
protect menandequip 
ment. They are fac 
tory-tested at 100 per- 
cent overload. With 
dual ratchet and 
paw! load cannot 
slip or drop. Hooks 
are specially de 
signed, alloy steel 
will not break 
or straighten out 
Coffing Safety -Puill 
apna tever Hoists 
ithes fror l od ib 


to 15 tons 


Heavy-duty construc- 

tion keeps Coffing 
Safety-Pulls on the 
job...out of the repair 

shop. Hoist frame and 

handle are certified mal- 
leable iron. Sprocket and 
ratchet are special alloy, 
heat treated for longer life 
These and other construction 
extras keep Safety-Pulls work 
ing under hard, continual use 


For more information on 
Safety-Pulls and other prod 
ucts listed below, write Dept 
BSSP 


COFFING HOIST COMPANY 


ANVILLE LLINO 


SOLD BY DISTRIBUTORS EVERYWHERE 


262 


BOOK REVIEWS MYR 


Conduction product 


The Conduction of Electricity through Gases 
K G Emeleus Published by John Wiley & Sons 
inc New York 16, N. Y. 99 pages, illustrated 
Price $1.50 


Piping 


Piping Design and Engineering Published by Grin 
neti Co. Inc, Providence. R. 1, 221 pages, illus 
trated Price $10.00 


will make it again 


xp ‘ ring 
ter gravit ‘ onfigura 
velocities and pressure rops, pres 
emperature limitatior Te matter 
t the a 

es not 


n 40 


Electronics 


Fundamentals of Electronics. F_ H. Mitchell, Pub 
lished by the Addison Wesley Press, inc, Cam 
bridge, Mass. 236 pages, illustrated. Price $4.50 


I v in to major itn ele« 


oe 

ba GROUND 
GUY 
MESSENGER 


CATENARY 
Higher— 


Corrosion resistance 
Tensile strength 
Elastic limit 
Resistance to abrasion 


Strength-to-weight ratio 
Electrical Engineering 


Principles of Electrical Engineering, Fourth Edition Lower 


By William H. Timbie, Vannevar Bush and George rt r during use 
B Hoadley. Published by John Wiley & Sons, Inc Cost per year Curing use 
New York. 618 pages, illustrated. Price $6.50 


Present restrictions prohibit 
Re 


our furnishing PAGE Stainless 
Steel Strand today, but it 
will pay you to consider it for 
the future 


ST 


Applied Mechanics 


Applied Mechanics for Engineers. By Sir Charles 
inglis. Published by Combridge University Press 


PAGE STEEL AND WIRE DIVISION 
New York. 404 pages, illustrated. Price $7 50 


AMERICAN CHAIN & CABLE 


x 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, 
Portland, San Francisco, Bridgeport, Conn 
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Plannin? 


Po 


F YOU are planning the installa- 

tion of any type of fly ash recovery equip- 
. ‘ gibi: 

ment— mechanical or electrical— it will 

pay you to investigate the extra advan- 

tages to be gained by installing a CMP 

Unit designed, engineered and con- 


structed under one responsibility by 


Western Precipitation Corporation—, 
leaders in both electrical and mechanical 


recovery fields! 


, v4 
Ue 


Combines Mechanical and Electrical Advantages: 


A CMP (Combination Multiclone-Cottrell Precipi- 


tator) Unit combines—in one compact installation —both me- 
chanical and electrical recovery principles, so that maximum 
benefit is obtained from the advantages inherent in each 
method. The MULTICLONE section centrifugally cleans the gases 
of the larger and heavier fly ash particles (down to a few 
microns in diameter)... and the Corrre.y Precipitator then 
electrically removes the very small particles remaining in the 
gases. This combination arrangement has important advantages: 


1. Using the Mutticrone for 
cleaning out the heavier particles 
permits the bulk of the recovery 
operation to be performed with 
relatively low-cost equipment. 
2. Using the Correct for final 
clean-up insures unusually high 
recovery eficiency—approaching 
theoretically perfect, if desired— 
with a high efficiency, compact 
Precipitator unit. 

3. Each type of unit—Mutt- 
cLone and Corrrett—can be ar- 
ranged for its most efficient ap- 
plication. MuLTICLONES may be 


connected to each separate boil- 
er, if desired, and their draft 
requirement cut out when the 
boiler is down ... while a central 
CorTtTre yt handles all gases and 
operates at higher efficiencies, 
with continued low power cost, 
when one or more boilers are 
down. 


4. During soot-blowing periods, 
or while warming up cold boilers, 
the Muttictone efficiency usu- 
ally increases, preventing over- 
loads of detrimental carbon from 
reaching the CoTTRELL. 


Only Western Precipitation Combines 
Multiclone and Cottrell “Know-How”—In ONE Organization! 


A vital factor in eb- 
taining maximum efficiency and 
economy in CMP installations 
is the proper balance of me- 


chanical and electrical recovery 
equipment to the individual re- 
quirements of each application. 
Western Precipitation is unique 
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eres = 
TG ee bare: (Tep) View of CMP unit on 
<n, : Utah Power & Light iastal- 


lation. Nete compactness 
of unit. (Above) Close-up 
of same instailation. 


in that it not only pioneered the 
commercial application of Cort- 
TRELL Electrical Precipitators 
over 43 years ago, but also has 
been a leader for many years in 
the mechanical recovery field 
with its widely-recognized 
Muttictone Collectors. 


Result —Western Pre- 
cipitation has the all-important 
“know-how” and experience in 
BOTH fields... knows from first- 
hand experience how to fit the 
right equipment in the right 
place, to do your particular job 
... and can provide the complete 


installation under ONE respons 
sibility and ONE overall guare 
antee! 

Let Our Experi« 
enced Engineers study your 
recovery requirements and make 
recommendations on the equips 
ment best sued to your opera- 
tions. A wire, phone call or let- 
ter to our nearest office places 
this unique “Know-How” at your 
service, without obligation! 
Send for P 


descriptive “2 


literature! cr 


WESTERN 


Oe -VOVA LS 


CORPORATION 


ENCISEERS, DESIGNERS & MANUFACTURERS OF EQUIPWENT Foe 
COLLECTION OF SUSPENOED MATERIALS FROM Cares & LIQUIDS 


Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG, NEW YORK 17 « 1 LoSALLE ST. BLOG., IN. Lo SALLE ST, 
CHICAGO 2 « HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 


en te We ee ee eee 





with examples and prob 


HERE’S WHERE TO FIND IT “55.90. sina suits 


fundamental 


lf you use electrical insulation — 
o little or a lot this pocket-size 
catalog-price list can be as handy 
as your right arm. It's free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every hem ere given. Every Forecasting Markets 


page is marked so clearly that you Business Forecasting. By Frank D. Newbury. Pub 
can't turn to it without knowing at lished by McGrow-Hill Book Co New York 36 
273 pages, illustrated. Price $4.75 


a glance what's on it. First-page M 


ndex lists every item, both alpha 
betically and by catalog number 
It's really a time-saver. And when 
you order from it, you get quick 
action you get good insulation 
We an quickly supply special 
shapes and non-standard items, 


too 


Electrical Engineering 


NATIONAL [LECTRIC (COLL (COMPANY ew) Electrical Circuits for Engineers. By Edward kK 


Kraybill The Macmillan Company, N.Y 199° 
COLUMBUS 16, OHIO, U.S.A poges, illustrated. Price $3.85 


the 
Olis anND IMS UEATION , 


Fr ectrarcat macCmimes 


Fe AL a ah hs 
Y PIN TYPE INSULATORS 


TRANSMISSION AND 
DISTRIBUTION LINE 


Electrical Engineering 


Alternating Current Circuits, third edition By 
Russell M. Kerchner and George F. Corcoran Pub 
lisheed by John Wiley & Sons inc, New York 586 
pages, illustrated. Price $5 50 


ONE PIECE AND MULTIPART 


t method 
in d « i ! with a cer 
tain d riat ra desired t 
ath ma « iss nm of the three or 
ieee ed Ue he) os ———— a 
established service record on trans Industrial Selling 


mission and distribution power lines Selling to Industry by Bernard Lester Published 


a a) ee 7 - Industrial Press, New York 13, N. Y. Price 


and long life, specify Illinois! 
sales engineer, 


Write for NEW Free Insulator Catalog ecg oe Paar soe 


ample illustra 


t e authpr res ts the subject ir 

ILLINOIS ELECTRIC PORCELAIN CO. a most forceful and readable way. Care 
ee provide grea reware or 

ee | ILLINOIS e begint nd many new ideas for the 


experier ale ngineer 
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More Power to South America 


Interior of the 40,000 kw. steam electric powers station 
designed and built by J. F. Pritchard & Co. near 
Caracas, Venezvela. 


Chemical Division 
Power Division 
Petroleum Division 
Natural Gas Division 
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from Pritchard 


UST 35 miles north of the city of Caracas, 

Venezuela, where the Andes Mountains 

rise from the Carribean, a new, modern building is 

nestled in a small valley on the seacoast. This 

building contains a 40,000 kilowatt steam electric 

power station which ties into the distribution system serv- 

ing the industrial and residential needs of the Federal 
District of Venezuela. 


Designed, engineered and constructed by Pritchard, the 
‘Arrecifes Power Station of C.A.,La Electricidad de Caracas, 
has boilers, turbines and all auxiliary equipment arranged 
for unit system operation without cross connection. This 
installation is another fine example of the many out- 
standing Pritchard-built plants that are providing maxi- 
mum efficiency at lowest cost. 


Whether your need is for a complete new plant, alter- 
ations or expansion, Pritchard provides the sound design, 
engineering and construction services that pay off in opera- 
tional efficiency and trouble-free service. Your inquiry 
is invited. 


For Complete Information, 
Write 


908 Grand Ave., Kansas City 6, Mo 
‘ . eae ee ie 
rae te: 





HANDY 
ANDY SAYS, 


Johns-Manville 


DUXSEAL 


KEEP A PACKAGE of Duxseal in your tool 
box for on-the spot sealing of duct open- 
ings, potheads, bushings, terminal boxes 
and for filing multi-wire contact boxes 
indoors. Its a nonhardening adhesive 
plastic compound with an asbestos base 
goes on like putty just as it comes from 
the handy package 
workmanlike job 


Check th 


provides a smooth, 


e 4 important odvontages of Duxseal 


Stays plastic 
initely 


indef. 
Will not slump, mele or run under 


Duxseal stays plastic 


ordinary temperatures 


Steys tight — Clings to duct walls and cables 
but flexes with expansion and contraction 
of the cable 

Stays insoluble 
waters and gases 


Unaffected by ground 


Stays harmless 
hands of 


Will not injure workmen's 
react With 
painted surfaces 


rubber, metals or 


Tight seals for other electrical uses 


5-M Tranolseal . . . for use against refined 
ols employed in transformers, switches 
and similar equipment 

5-M Uniseal . . 
doors or in tume-laden areas. Resists tem 


peratures up to 180° I 


- for caulking equipment out 


Let us send you more information about 
Duxseal and other }.M labor-saving seal 


ing compounds. Just write Johas-Manville, 


Box 60, New York 16, N.Y In wi 


Canada, 199 Bay Screet, Toronto 
Ontario 


Johns-Manville 
SEALING COMPOUNDS 


266 


TECHNICAL LITERATURE 


Piastics Standards 


Nickel Alley Cast Irons 


Ampeco Alleys 


Standards 


lew Temperatures Silver Brazing \ 48 


ket-size sal, the omplete 


school Lighting 


industrial Management 
ith An 


Wacker 
$4.01 


Non-Fusion Welding -Now available 
in S-page te« 


Diffus 


free 
hnical paper 

Aspects of Non 
Profusely illustrated 
ed with charts, diagrams, 


it can be 
> Welding A 


ler tior 
ae de ations 


WEST 
PULP AND PAPE 


SUBSTATIONS 


CONNECTORS 


SLEEVES 


FITTINGS 
MEMCO ENGR. & MFG. CO., INC. 


COMMACK, L. I., N. Y. 


OUTDOOR 
& INDOOR 
SWITCHES 
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AMP’s New Line of 
Power Terminals Are e e e 


5 
é 
i 
: 
F 
‘ 
| 
| 


12 tons of pressure, yet only 12 pounds of weight 

makes AMP's new hand hydraulic tool your best bet 
for rugged, dependable installation of these AMP 

precision-engineered power terminals. Terminals and 
connectors are available in all ranges from #8 to 

#4/0. DESIGNED FOR USE ON ALL SHAPES OF WIRE: 
SOLID, STRANDED, SQUARE, OVAL, OR COMBINA- 

TIONS! Dies snap in and out easily. Tool automatically 
releases when crimping pressure is reached. Can.be 

used with either pole strap or bench stand if desired. 
WRITE FOR SPECIAL POWER TERMINAL CATALOG. 


AIRCRAFT-MARINE PRODUCTS INC. 


AMP Trade-Mark POWER TERMINAL DIVISION 
Reg. U. 5. Pet. Off. 1200 Paxton Street, Harrisburg, Pa. 
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THE PENGO 


EARTH AUGER THE PENGO 


CUTTING 
HEAD 


* Easy installation 
welidsto your present 


hela 


* Bores where you 


no back thrust Wearing ports ore 


replaceable on the job 
 Bores true, clean holes in any soil, most 


ond are interchangeable with PENGO Auger 


sandstones and hardpans, frozen ground 
a parts. (Described at left 


permatrost! 
* Made in 9 sizes, 8” to 24” diameters 


* All wearing ports replaceable on job 
Larger sizes on o 


@ Made in )5 sizes, 10° to 54% hole diam 
eters, to fit all mokes of heavy duty earth 


er sizes on order 


THE PENGO 
WISDOM TOOTH 


* All PENGO Augers and Cutting Heads are equipped with the Get the PENGO 


| 
| 
| 
| 
| 
| 
| 
| 
| never could before 
| 
| 
| 
| 
| 
| 
| 
| 
| 


drive-on PENGO Wisdom Tooth, specially designed for use on wisDOm TOOTH— 
earth augers, cost from special abrasion and shock resistant steel it knows how to 
alloy tor far longer service life bore holes!” 


ORDER TODAY OR SEND FOR LITERATURE, PRICES 


= * PETERSEN EncInNecRING co_ 


MANUFACTURERS 


SANTA CLARA, CALIFORNIA 


Double Barrel Advertising 


Advertising men agree —to do a complete advertising job you need the 
double effect of both Display Advertising and Direct Mail 


Display Advertising keeps your name before the public and builds prestige 


Direct Mail supplements your Display Advertising. It pin-points your 
message mght to the executive you want to reach—the person who buys or 
influences the purchases 


More and more companies are constantly increasing their use of Direct 
Mail because it does a job that no other form of advertising will do 


McGraw-Hill has a special Direct Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our names give complete coverage in all the 
industries served by McGraw-Hill publications — gives your message the 
undivided personal attention of the 
firms. They put y« 


top-notch executives in the industrial 
11n direct touch with the men who make policy decisions. 


In view of present day difficulties in maintain- 
ing your own mailing lists, our efficient personal- 
ized service is particularly important in securing 
the comprehensive market coverage you need and 
want 


Ask for more detailed information today. You'll 
be surprised at the low over-all cost and the 


tested effectiveness of these hand-picked selec- 
thons 


wae 

Mc GRAW-HILL * e ge 

oimcrwan cst scence | McGraw-Hill Publishing Co., Inc. 
330 West’ 42nd Street, New York 36, N. Y. 


oys Corp, Dept P, 1 
Bivd, Flushing, N. Y 


Electric Equipment \ new booklet 
B-4695, describing electric equipment for 
are furnaces has been made available it 
discusses application of electrical equip- 
ment to both submerged and direct 
furnaces, in steel mills, chemical piar 
foundries and nonferrous meta 

A copy may be obtained by writing West 
inghouse Electric Corp, Box 209° Pitts- 
burgh 30, Pa 


Composite Catalog Catalog N 5000 
consisting 28 pages, describes the 
principal ir iments, control devices and 
related components manufactured by the 
Industrial Division of Minneapolis-Honey- 
we Regulato The booklet which ir 
cludes 100 me iring and control 

ments and val\ an be obtaine 
writing to the company, Wayne and 

drim Aves, Philadelphia 44, Pa 


Instrument Shock Testing Instrument 
Shock Testing Theory and Measurement 
is the title of a 4-page booklet containing 
cal n eratior and instrumenta 
neated and scillograms of 

nge of shock tests. It was 

Haine Designed Products 

‘ I diay st Dayt ‘ 


Electrical Muintenance—-Section 2° 
Westinghouse Blectric Corp Hints 
Electrical Maint 
ay be pro« 
irgh 3 deals exclu 
slectrical mair 
ance 


Teol Steel 197-pge volume 

Steel Handbe designed for ers, 
teachers, me irgists : s inter- 
ested in toc die and s has 
been published by the Alle I Ludlur 
Steel Corp, 2020 Oliyer Bldg, Pittsburgh 
22, Pa. Free copies will be sent to quali- 
fied persons upon request 


Anti-Friction Bearings entrating 
solely on the many and varied problems 
maintenance of anti-friction bearings 
the AFBDA” Bearing Maintenance Re 
port will be offered again without charge 
during 1952 to men within the industry 
Copies of the report may be procured from 
the Anti-Friction Bearing Distributors 
Association, 1900 Euclid Ave, Cleveland 
1f Ohio 
Membership Director—-Five hundred and 
fifty-eight companies and three trade as- 
tions representing the elect al 
mat acturing industry are listed in the 
LSA membership roster. The ASA 1931 
funnual Membership Directory is ava 
able fr the American Standard \ 


ation, 70 East 45 St, New York 17, N. ¥ 


Distribution Fuse Links The ET 

NEMA Standards for Distribution Fuse 

Links is now avaliable It includes scope, 

current ratings meeting time-current 

characteristics irves and definitions and 

may be tained from the Edison Electric 
titute, 420 Lexington Ave, New York 
N. ¥ 


Giay clamps-——-Publication “TD-2! 
Specifications for Guy Clamps 

bs the Transmission and =Distr 
Committee of the EEI is now av 
it may be obtained from the Edison 
tr Institute 120 Lexington Ave 
York 17, N. ¥ 


Vineylite Resin Plastigels Technical Data 
on Vinylite Resin Plastigels with phote 
illustrating their properties and 
sshbilities are included in a new 
phiet now availa Copies may be 
tained from the Bakelite Div, Union 
Carbide and Carbon Corp, 200 Madison 
Ave, New York 17, N. ¥ 


NEMA Standards —A revised illetin } 
recently been issued entitled Nema Stand 
rds for Unit Substations N« 

to 205-1951. Write to Nation 
Manufacturers Associat 

st New York N Y 


as 
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CATALOGS ¢ BULLETINS 


trated 20-pg 
*« has re 
mplete 
speed 


ormal!l 
‘ 


) h-proof 

t lated de 
ing Blectri 
elegraph Rd 


Designed to 
precision 
clated 


roground 
Available 


FARM PQUIPMENT 


Combines 
All Four 


EVERY requisite that sound con- “ r pecit tions of the | SAFETY—tested to withstand 105,000 volts 
struction needs demand are com- ‘ n e obtaines m the EFFICIENCY mpound lever cutting head 
bined in Crapo Galvanized Steel ee ee ves : 


etts Ave 


‘ y snips branches up to 1\ 
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LOW-HEADROOM, OVAL-TYPE CONDENSER (with extraction heater in 
exhaust neck), is typical of several furnished in sizes ranging from 
27,500 to 80,000 sq. ft 


“TAILORED 


TO FIT” 


Low-headroom design for condensers 
typical of Worthington ‘‘space”’ engineering 


It all began in 1854. 

That was the year the first Worthington condenser 
was installed. From that time, up through the early 
twentieth-century “‘evolutionary”’ period in condenser 
design, Worthington has constantly kept in step with 
prime mover and steam power plant development. To- 
day, engineers must design and build condensers within 
the limitations imposed by high construction costs. 

Thanks to the flexible nature of the Worthington 
“Double Folded Tube Layer’, today’s ‘‘low-headroom”’ 
requirements are easily met without any sacrifice in ef- 
ficiency. For single-shell, beneath-turbine installations, 
the rectangular box-type (built by Worthington as early 
as 1904) has given way to the modern “oval” design 
illustrated above. Other designs include single-shell, 


STEAM.JET ESECTORS BONER FEED 
& acuum PuMrs Pumrs 


FEEOWATER 
DEAERATORS 


WATER TREATING 
CQuIPmERT 


A GREAT TEAM IN STEAM 
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SIDE INLET CONDENSER, one-half of several ‘‘twin shell” units serv- 
ing turbine-generators of 20,000 to 100,000 kw 


side-mounted units with exhaust elbows, and twin shells 
with horizontal or ‘“T’’ shaped exhaust connections, 
popular for outdoor or semi-outdoor plants. 

As the capacity of turbine-generators increases, # 
does the demand for larger condensers. This places more 
importance on ‘“‘space”’ engineering. Worthington—with 
over a century of experience in the manufacture of steam 
power equipment—is prepared to build efficient con- 
densers in all sizes to suit any reasonable limitations. 
(Now under construction for an eastern utility is the 
largest single-shell unit ever ordered — 125,000 sq. ft.) 

Write for advice on your new installation, stating re- 
quirements. Worthington Corporation, formerly Wor- 
thington Pump and Machinery Corporation, Steam 
Power Division, Harrison, N. J. 
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long Life at Reduced Cost 
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NICKEL CADMIUM BATTERIES 


The unique physical and electrical chor 
acteristics of NICAD batteries provide 
reliable, low-maintenance power for 
switchgear operation, supervisory con 
trol and emergency lighting on the typi 


col sub-station installation above 


Compoct NICAD cells 
consistently deliver 
high currents required 
for switch operotion 
with minimum voltoge 
drop, of either regu 
lor or intermittent in 
tervals ond are unof 
fected by long periods 
of idleness 
SAVE MORE MAN HOURS 
FOR A LONGER TIME 


with 


NICAD BATTERIES 


Exceptionally 


Uses Stondard 
long Life 


Charging Equipment 
Negligible Woter 


Rugged Construction 
Consumption 


Low Internol 


Eliminates Resistance 


Gravity Records 


Write for Bulletin No. 136 


Other NICAD opplications in 
RAILROAD HEAVY AUTOMOTIVE 
RAPID TRANSIT MARINE 
LABORATORIES 


NiICAD 


NICKEL CADMIUM BATTERY CORPORATION 


100 Park Ave New York 17 NY 


Factory Easthampton Mass 


Chicago Office 30 N La Salle St 
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EISLER 


EISLER Transformers 
ore built strictly to 
N. EM. A, ALS. A, 
ond A.1. E. E. standards. 


SEND FOR NEW 
CATALOG NO. TR-SO 


Ve aie 2 
EISLER ENGINEERING CO., Inc. 


769 , ie 2 iS 0) ae. een 


PULLS ANY SIZE 
POLE EASIER! 


Simplex 
ALUMINUM 
POLE 
JACK 
A-1538 


The first time and 
labor saving improve- 
ment in pole jacking in 25 
years! Aluminum housing 
saves 35 lbs. without sac- 
rifice of strength or capac- 
ity. Pulls or straightens 
poles—pulls butts—moves 
loaded poles...withoutdig- 
ging. Husky —to handle the 
toughest jobs. Same con- 
struction features as famous 
SIMPLEX No. 329 — the 
standard pole jack of the 
Bell Systems. 


LIGHTER 
— WEIGHS 
ONLY 60 LBS. 


Write for 
Descriptive 
Bulletin 


TEMPLETON, KENLY & COMPANY 


1046 S. Central Ave Chicago 44, Ill. 
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KANAWHA RIVER PLANT 


3 great new links 
in a mighty chain 


of POWER 


sueemenuen Here are the three newest links in the American Gas and 
River Electric Company System, a chain of power plants and 
PLANT 

transmission lines stretching from Lake Michigan to the 


North Carolina border. 


These three new plants are only a part of the tremendous 
expansion program that the A. G. & E. System com- 
panies have undertaken in order to provide for the ever- 
increasing demcnd for dependable, low-cost electzic 


power. 


Within the last ten years these companies have more 
than doubled their power-producing capacity. By mid- 
1954 they will have added 1,150,000 more kilowatts 
of capacity to bring total system capacity to 4,019,000 


And, when more power is needed it will be forthcoming. 


Such is the reassuring power picture in the seven-state 


area the System serves 


G3} AMERICAN 


TANNERS 
cRreex 
PLANT 


KANAWHA RIVER PLANT of Appolochian Electric Power GAS AND ELECTRIC COMPANY 
W.Va 200 000.kilowatt unit 


Company Glosgow First 
now under construction. Another 200,000-kilowartt unit 
scheduled for completion in March, 1953 


MUSKINGUM RIVER PLANT of The Ohio Power Company Appalachion Electric Power Company 
(Beverly, Ohio). First 200,000-kilowatt unit now under 


construction. Another 200,000-kilowatt unit scheduled for Central Ohio Light & Power Company 
completion in July, 1953. 


and its operating subsidiaries 


Indiane & Michigan Electric Company 
TANNERS CREEK PLANT of Indiana & Michigon Electric 
Company (lawrenceburg, ind First 150. 000-kilowatt 
unit now in service. Second 150,000-kilowatt unit sched The Ohio Power Company 
vled for completion in September, 1952. A third unit, Wheeling Electric Company 
of 200,000-kilowatt capacity, is scheduled for operation oe 

in July, 1954, Kentucky and West Virginia Power Company, inc. 


Kingsport Utilities, Inc. 
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BOUNTIFUL 


«Electrifying 


* FECD Hampi 
ie 
SAVES & Lor 


BUILD LOAD | 


BY PROMOTING TIME-SAVING 
ON FARM JOBS! 


Inexpensive, interesting new literature now 
available. With the help of prominent authori- 
ties, attractive stuffers and booklets have been 
created for use as statement enclosures, at 


demonstrations and meetings, at fairs and ex- 
hibits 


- een 


9 PIECES NOW AVAILABLE 


On Chick Brooding - On Feed Handling 
On Crop Conditioning - On Power Tools 
On Water Heating - On Water Pumping 


Ask about other power applications 
on farm jobs 


WRITE NOW FOR COMPLETE KIT 


WISCONSIN ADVERTISING SERVICE 


135 W. Wells St 


tlh 


Milwaukee 3, Wis. 


Show the familiar Klein trade- 


mark to the old-timer on the 


pole and he'll tell you—‘“‘that's 


the equipment I've been using S ; ies a oe 


ever since I was a grunt 


Yes, workmen just naturally th t grapt n FIR CROSS ARMS 
feel safer when the equipment . Se a a on . 
is Klein—recognized for qual- ‘ t t 1 


; PENTA cHioroPHENOL TREATED 
ity “Since 1857.” 


LONG LIFE 
ASK YOUR SUPPLIER DR YPE TRANSFORMER CLEAN AND LIGHT IN WEIGHT 
Foreign Distributor: International { ; an ically L a tent 
Standard Electric Corp., New York. we Srateguany team _— 
é illa MINNEAPOLIS, MINN. 
Write for vour free t ; ; . 


FINDLAY, OHIO 
copy of the Kiem , 
e. Pocket Tool Guide ff 
today! 
Since 1857 1} 


ago ‘ SPITZER BLDG. TOLEDO, OHIO 
ee he ee ee ee 
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“Satisfaction 
all the way 
with Dodge!” 


.. soys F. F. WASSER 


South Carolina Gas & Electric Co. 
Columbia, S. C. 


“‘We have been using Dodge ‘Job-Rated’ trucks of 
all sizes, from !,-ton through 3-ton, for over 
15 years. 


“T guess that speaks for itseli. There’s been satis- 
faction all the way with Dodge! Maintenance cost 
is less than the average of other trucks we use. 


“Our crewmen comment on the way they can get 
Dodge inte spots you can’t take other trucks. And, 
as for the 4-wheel-drive Dodge Power-Wagon, 
there just isn’t any other truck to compare with it 
for off-the-road work.”’ 


Dodge ‘‘-Job-Rated”’ trucks are serving many utility 
companies with the same thorough satisfaction 
expressed by Mr. Wasser. They will save time and 
work and money in your service, too! 


For example, in every Dodge truck you get a 
money-saving, high-compression engine with ex- 
haust valve seat inserts, 4-ring pistons, and chrome- 
plated top rings. You also get exceptional handling 
ease, braking safety, and driver comfort! 


arse igen releprra RASS 


What’s more, Dodge trucks offer givrolt Fluid-Drive 
available on !5-, %4-, and 1-ton models. This 
famous Dodge exclusive gives you smoother per- 
formance—makes driving easier, saves wear, 


lengthens truck life. 
Your friendly Dodge dealer will be happy to help 


you solve any hauling problem. He's as near to 
you as your telephone 


DODGE vdobRokd TRUCKS 


ELECTRICAL WORLD @ May 19, 1952 





mec anne vie in 0 


Part of the Mesabi Range 


may be-wasting away in your plant 


Natural resources don’t last forever . . . not even the Mesabi Range. 


But you can make them last longer . . . by helping to recover the 
dormant iron and steel wasting away in your plant. 


Right now, m 


wre iron and steel scrap is needed than ever before to 
help maintain steel production. Lac 


k of enough scrap—which normally 
represents 50° of the ingredients used in making new steel—would 
ab Oe seriously hamper the nation in this critical period. 
WHAT YOU CAN DO 
To meet demands of military and civilian production, your help is 


needed. That means searching your plant for more scrap... any old 
idle iron and steel gathering dust and rust. 


Your scrap is needed nou 

Get your scrap salvage program going — today. Include non-ferrous 
scrap, too 
It tells how to conduct your own salvage program 

For your copy, write to Advertising Council, 25 West 
45 Street, New York 19, New York 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, N.Y. 
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NEW 2400-VOLT Potential Transformers 


EASIER TO MOUNT ... IN ANY POSITION! 


Completely redesigned .. . inside and out... 
the new Westinghouse 2400-volt Potential 
Transformers are easier to handle, may be 
installed in any position. 

In addition to improved mechanical design, 
these transformers have compact, lightweight 
Hipersil® Cores, and new crepe-paper insula- 
tion. Vacuum drying, then plastic impregnation 
and filling under vacuum, results in exception- 
ally low-insulation power factor, high impulse 
and dielectric strength. These transformers 
meet ASA standards for metering and 
relaying accuracy. 

All units are enclosed in deep-drawn steel 


cases, the only weld being where the base joins 
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the side walls. A new filling plug, plus flangeless 
bushings, assures leakproof connections. 

The new Westinghouse 2400-volt Potential 
Transformers are available with or without 
fuses, Type PT for indoor or Type PTO out- 
door service. For further information, contact 
your Westinghouse representative or write 
direct to Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania. 
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Low Cost Insulating Oil Purification 
Increases Substation Dependability 


Speed and economy of operation combine with dependability 
of results to make the De Laval Insulating Oil Purifier the best 
of all means for maintaining transformer and circuit breaker oil. 


The De Laval Oil Purifier restores the required high dielectric 
value of oil in a single pass, making reruns unnecessary. It con- 
tinuously discharges water, permitting long, continuous operation 
at uniformly high efficiency. A very minimum of attention is 


required. As a result, the yearly cost of dehydrating insulating 
oil can be kept very low. 


Speedy, economical and positive purification by a De Laval 
machine naturally leads to improving the dielectric value in 


all units, thus contributing directly to dependable substation 
performance. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


| “ val THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


INSULATING OIL PURIFIERS 
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PROFESSIONAL SERVICES 


Designing 
Testing 


Management 
Appraisals 
Construction 


Consulting 
Accounting 
Valuations 
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W. C. GILMAN & COMPANY 


Financing 
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ROBERT E FOLEY 
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FORD, BACON & DAVIS 
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HOOSIER ENGINEERING 
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Peter F. Loftus Corporation 
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PROFESSIONAL 
SERVICES 


REIS & epegaiea INC. 


al 8 UTILITIES 
Financing Rate of Return 


20 Vesey Street New York 7, N. ¥ 


SANDERSON & PORTER 


Engineer and 


New York * Chicago * San Francisco 


SARGENT & LUNDY 


ENGINEERS 


F. W. SCHEIDENHELM 


Hydreul 
Water Supp Cor erring Problems 
relating | the nd ate Power Law 


Development 
F. A. TUCKER, INC. 
C omtractors—Engineers 


Main Office 
Branch Office 


UTILITIES LINE CONSTRUCTION 


COMPANY, INC. 


THE J. G. WHITE 
ENGINEERING en 


Design « pst 8 © Appraisals 


New York 4 


READERS MAY CONTACT 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of *hese special 


services NATIONALLY. 
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SEARCHLIGHT SECTION 
mag ota “OPPORTUNITIES 


BUSINESS 
_UMBISPLAVED 


EQUIPMENT 
USED OR RESALE 


RATES —— DISPLAYED 
EQUIPMENT WANTED or FOR SALE ADVER 
TISEMENTS acceptable only Displayed Style 
Indtevduel Npeces w er rules for prominent 
‘isplay of edvertis 
The advertising rat er inch for all 
advertising appearing of ther than « contract 
asis. Contract rates quoted on request 
An advertizing inch is eavure »” wertically on 
r4 secutive insertions ne colu Ba ns ) inches—to a page 
NEW ADVERTISEMENTS Address 330 W. 42 St “ter June 2nd issue closing 
May 22nd 


‘ ® per e 
ce paywer wnt 5 sverage w 
POSITION WANTED and INDIVIDUAL SELL 
ING OPPORTUNITY und) ayed§ advertising 
rate is one-half of above rate, payable in advance 
Bos \wmbere—< are of ped) ication mt as one line 
Disco und s ren if full payment is made {no advance 


OPERATING ENGINEERS EXPERIENCED 
AND } 
ASSISTANT operaTors || METER ENGINEER 


POSITION 
Assistant Meter and Test Super- 
intendent with administrative re- 
sponsibility for operation of 
centralized Meter Shop and for 
laboratory and field testing work. 


For modern new high pressure steam electric 
generating plant in Southwest area of the 
United Stetes. Applicants must heve had ot 
least five years of operating experience in high 
pressure steam turbine plant. Good working 
conditions and opportunities for advancement 
Preferred age 25 to 45 years. All applications 
will be acknowledged. Please send personal 
record to 


P-4182, } 


LOCATION 
Eastern Utility. 
ADVANCEMENT 
Excellent prospects in one of the 
ELECTRICAL ENGINEER || most rapidly growing areas in the 
Reauired by well knewn Consulting Firm for Design country. 
Siem control our’ and relay applications Sesirabte, EXPERIENCE 
re 15 years minimum with at least 5 
a. Sa years in administrative capacity 
620 Ho, Mages Are, Clenge i, I in meter testing work. Meter 
manufacturing experience will be 
considered. 
EDUCATION 
B.S. degree in Electrical Engineer- 
ing from an accredited engineer- 
ing college. 


AGE 
35-45 years. 


SALARY 
Commensurate with qualifications. 


Write, giving full particulars of educa 
tion, experience and salary to 


P-4219 


WANTED 
POWER SALES ENGINEER 


Responsible for all power soles for electric 
utility serving 36,000 customers, 840 of which 
are power and industricl Must be groducte 
electrical engineer. Prefer man between 25 
and 40 Good personality. Established com 
pony in Northeast Arkansas. Permanent job, 
opportunity for advancement. Apply by letter 
only Give age, education and experience 


Personnel Department 


ARK-MO POWER CO. 


Blytheville Arkansas 


UNUSUAL OPPORTUNITY 


SALES ENGINEER * CHICAGO TERRITORY 
Preier experience in 
Engineering. Service or Sales of 
Electrical Equipment. 

SW-4065, Electrical World 

20 N. Michigan Ave Chicago 11 


en anewering ¢ 
ma casing It's 





SEARCHLIGHT SECTION 


CHIEF ENGINEER 


for modern new high pressure steom electric 
generating plont in the Southwest orea of the 
United Stetes Prefer groduete mechanicol 
engiwrecer, of equivilent with edequete ex 
pertence and qualifications te Gsiume com 
plete supervision of plont operotion ond mein 
fenence 200d =6©working§ «conditions ond 
opportunity for edvencement§ Preferred age 
15 to 45 yeors All applicetions will be 
acbnowledged Selery commensurate § with 
qualifications Please send personal record to 


Demonstrate and sell the well-known 
PENGO Earth Auger, ond related prod 
ucts to utilities, telephone companies, con 
tractors, state ond federal government 
agencies. Eastern, Mid-West and South 
ern territones available on salary plus 
commission basis. Send full qualifications 
direct to A. Petersen 


PETERSEN ENGINEERING CO 


Sento Clare Calitornia 


SUBSTATION EQUIPMENT 


TRANSFORMERS 


on KVA MFR 


s338 


INDUCT. REGULATORS—OUTDOOR 
46 RVA Wee 

‘A Weet 1 
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CIRCUIT BREAKERS 
™ 4 AY st rike 
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BREW, WOLTMAN & CO., INC. 


52 Church St New York 7, N.Y 


ELECTRIC CABLE 


@ fer every industrial and power application 
Special constructions. Odd tengths 

@ Large stocks on hand of high voltage. tead 
covered cables net ordinarily stocked by your 
regular suppiier 

@ Cut te length. Reasenadiy priced 


UNIVERSAL Wire and Cable Co 
2670 N. Clybeuern Ave Chicago (4, tt 
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SALES ENGINEER 


For New York and New England stotes. 
Sell to utilities, electrical jobbers for 
established monufacturer transmission and 
distribution equipment 


Selary, expenses, bonus, merit raises, profit 
sharing retirement plan. E. E. degree or 
equivalent. Age 28 to 38. State details, 
experience, education, age. Confidential 


SW-3777, Electrical World 
520 No. Michigan Ave., Chicago 11, Ill 


NEW PRODUCTS 
IDEAS - - PATENTS 


We are responsible manufactur- 
ers, interested in making arrange- 
ments for adding to our line 
many new products for the dis- 
tribution or utilization of elec- 
tricity, either for building con- 
struction or power service. 


BO-4140, Electrical World 
520 N Michigan Ave Chicago II, tl 


OPPORTUNITIES! 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 
— 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 

TRANSMISSION LINE 
MATERIALS 


—", 


Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 
(APPARATUS EXCHANGE) 


Two Rector St., New York 6, N. Y. 


FOR SALE 


MILL TYPE PEDESTRAL BEARING 
WOUND ROTOR MOTOR 
500 ELP. 390 RPM 3 Phase 60 cycle 22300 volt (will 
connect 440 V) Allis Chalmers—@erial 111870- 
Type Any Rebuilt & Guaranteed 50% New Cost. 


INDUSTRIAL ELECTRIC & SUPPLY CO., INC. 
P. O. Box (398 62 Auction Ave. Memphis, Tennessee 


WORLD'S LARGEST INVENTORY 


& a? 


MOTORS—GENERATORS—TRANSFORMERS 


New and Gvoronteed Rebuilt 
14.P. to 2500 HP. 


ELECTRIC EQUIPMENT CO 
P.O. BOX 51, ROCHESTER 1, N.Y. 


2670 Clybourne Ave 


BARGAINS 
GUARANTEED TRANSFORMERS 


100—50 KVA. and under tote type, 


pocket bushing with taps 11000- 
12000 X 120-240 volts. Send for 
list 

3—23 KVA., 2200 volts, 100 amps., 
type IRS Gen. Elec. outdoor line 
voltage regulators 


Lerge Stock of Motors, Generators Etc. 


SEND FOR LIST 


Keystone Power Plant Equipment Co. 


8409 Hegerman St 


Philo. 36, Pa. 


GUARANTEED MOTORS © 


M.G. SETS * GENERATORS 


Hoists * Compressors * Transformers 
Units of Every Size and Description 


WE'LL SELL, BUY OR TRADE 
PHONE CANAL 6-2900 


0 Electuc a 


1324 W. CERMAK ROAD 
CHICAGO &, ILL. 


WANTED 


WANTED FOR CASH 


ELECTRIC MOTORS STARTERS 
TRANSFORMERS OIL 6 AIR BRKRS. 
WIRE CABLE WIRING MATERIALS 

SEND LISTINGS 


ALLIED ELECTRIC MACHINERY CO. 
1007 Falls Bidg., O Box 1838 
Memphis, 1, Tenn 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
Chicago 14, Iilinois 


“SEARCHLIGHT” 


is 


Opportunity Advertising 


—to help you get what you want. 


—to help you sell what you no 
longer need. 


Take Advantage Of It 


For Every Business ¥W ant 


“THINK SEARCHLIGHT First” 
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FOR SALE 
SUBSTATION 
EQUIPMENT 


Due to pliant expansion, it has be- 
come necessary to make major 
changes and additions to the elec- 
trical service and feeder system. 
A new outdoor unit substation with 
a 3-phase transformer, and asso- 
ciated 5 KV feeder switchgear, is 
now being installed. Therefore we 
offer the following for sale. 


One Outdoor Transformer Substation. 
33,000—480 volt. 3-phase, 60 cycle. 
Includes structural steel superstruc- 
ture with gang operated disconnect 
switch, disconnect fuses, lightning 
arresters. etc.. three single-phase 
transformers and one 3-phase distri- 
bution switchboard. 


The transformers are GE, Type OA 
Form VDM. 833 KVA, single phase, 
continuous 55C rise, 34,500—480 
volt. oil insulated, self-cooled. Serial 
Nos. B312988. B312989, B312990. 
Accessories include filter press con- 
nections, liquid level gage, pressure 
gage, and top liquid temperature 
indicator with alarm contacts, 250 
volt maximum. 


The 3-phase indoor distribution 
switchboard is 480 volt with ITE 
manually operated air circuit break- 
. ers. 


1 main, 3 pole, 3000 amperes, type 
LG, Serial No. 16326 


2 feeders, 3 pole, 1000 amperes, 
type LX. Serial Nos. 17156 and 
17187 


6 feeders. 3 pole, 800 amperes, 
type LX, Serial Nos. 17155, 17159, 
17161, 17158, 17162, 17160. 


Also available—quantity of weath- 
erproof insulation. copper stranded 
cable. 


Address inquiries to 


FS-4076, ELECTRICAL WORLD 
330 W. 42nd Street, New York 36, N. Y. 
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FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 


@ cy 
Make Dese - ws vit 
rade: SO 18.P 2300 x Make Speed olts olts 
Al OD. OTeo se. a ber! oo Cone shoo: OF 800 666 25 cy 11900 
Condensing — 425 tbe. 750 TT ~Thoo GF DO 13200 


— 1500 GFE 
LSP. 440 v.23 ph. 60 cy — Built a 
1044 1009 


— 1500 
1000 


GE. 2300 4400 


4100 6900 
2300 4150 


a0 
FOO 
™ 


OOOssss 
Freem Ege g tT 


1 
i 
1 
1 
Meere Non-condensing. 150/200 ibs 3 
Sh 1 

volts Dirset Connected Exciter ; 

i 

i 

i 

i 

1 


1-0 Wat soaneuatenienr 125/150 Ibs 
vi oe 10 tose B.P. — 240/480 


00 cy 
Non-9o sons 150/175 LSP 
6/10 B.P.— v.3 ph. @ cy 


SYNCHRONOUS CONDENSERS 
KVA Make Type Volts Speed 
1—8000 Whee 2400 4150 600 


i—t00 GE 


zo 


TRANSFORMERS—60 Cycle | 

KVA_ Maeke RY Ph Voltages 

1280 GE DDJ 66001550 

1250 GE. HT 3 2286, 13200%440 2300 
~“11580 AC 18C 1$2003480 2400 
~ 1009 é EF 22001480 
— 00 AC Se 150026600 
- 309 GE r 240udns 40 480 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, N. J. 


DIESEL POWER 


IMMEDIATE SHIPMENT 
UNIT CAPACITIES—10 TO 1875 KVA 


A.C.—50 AND 60 CYCLES 
VARIOUS VOLTAGES 


A PARTIAL LISTING OF OUR INVENTORY 


Model HP RPM | KVA Make Model 
S3F 16 2000 3 b-nter prise Le 
SSDS 1600 Superior KNA 
16-2784 1600 General Motors & 265 \ 
2-567 Clark MD-4 
Ingersoll Rand s 
Genetai Motors 3- 2654 
Generali Motors 496 


KVA 
1875 
1420 
1250 =. Genera) Motors 
037.5 General Motors 
Aloo 
Baldwin 
Buckeye 


ake 
Fairbanks Morse 
Fairbanks Morse 


D.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 
ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


TRANSFORMERS 


MOTOR GENERATOR SETS 
G.e.. 3 > $ 


1—1000 KW G.E., 600 V. 514 RPM. 4000V Sa 
i— 200 KW Whse., 275V. 900 R.P.M.. 220 V 
176 KVA West., 1 Ph.. 220V. Motor 3 Ph., 
es? 
i— . 
i 1200 R 
Siip RING MOTORS 
i— 200 H.P.. West. CW, 600 RPM, 440V 
i— 250 HP West., CW. 600 RPM, 440V 
SYNCHRONOUS oe 
+200 H.P. West. CW, 600 RPM 
—2500 KVA Whse..720 RPM 22004 wtih DC EXC 


G 1800 R 
‘P.. Ai. Chal. eo RPM 
Large Stove of A.C. oné D.c. Equipment 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transiormers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, Ee eae ee and sizes. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
SINCE 1912 CINCINNATI 27, OHIO 
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LETTERS TO THE 


Not Dams But Forests 


lo the Editor 
Sunday ment April 0 


Pearson his 


Prophecy of 


Drew 


national broadcast 


Things to Come said 


that the electric light 
ompanies will, in spite of all the 


lestruction now 


Missouri Valley 


fo control and prev 


going On, oppose the 


Authority and its 


1d dispatcher for the 
Maine 


in the busi 


Division of Central 
nd have been 
Ca©rs “a l am 


Also IT am a 


sometimes 


perhaps 
prejudiced long-time 
tudent and nstructor in 


snl and wild lite and 


with Mr 


conservation 


hat makes me disgusted 


Pearson 


Dams might hold one week's or one 


month's precipitation, but the basi 


problem is lack of forests at the head 


ters. Forests hold a year's precipi 


tation. We are losing our topsoil and 


precious land due to fires and public 


ipathy 


Ar we as an industry 


to let 


roiny 


this man, at a dramatic moment in 


our times, malign us and take it with 


out rebuttal’ Are we to go ahead 
Nation or let men like Pe 
sho think no back 


ru 


iNT A irson 


farther than their 


B. Sawy 
( 


Maine 


Controlling the Missouri 


Editor 
\ ding editorial ( 


Solve 


| the 
hapman and 
Missouri Valley 

April issue 


page 89, has to do with power 


Ltulties Can 
Problems your 
devel 


Mis 


seems to me 


opment and flood control in the 


River Vallev. It 


our 


eyguentiy we associate gen 


power with flood contro 


Actually, they should not be even 


remotely connected 


In 1933 Congress appropriated 
money tor a flood control project neat 
the head waters of the Missour: Rivet 
at Ft. Peck, Montana. The dam was 
built for the avowed purpose of flood 
control. I visited the dam in 194 


The U. S. Engineer Corps ma 
charge of the project pointed 
me where foundations wer 
built for a power house 
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EDITOR 


To obtain the necessary head for 
such a reservoir as 
must be 
full. For 


flood control purposes the reservoir 


generating power 


created by Ft. Peck dam 


operated at least partially 
I was told 


had 
seemed the 


should be entirely 
the flood 


empty 


control teature been 


de-emphasized. It dam 


would be more useful if used to 
the flow of water in the lowe! 


At the 


efforts were being made to com 


regulate 
river for navigation purposes 
time 
pletely fill the 
that it has 
hiled 


reservoir and I know 


since been completely 


Additions have been made to 


increase the amount of power gen 


erated at the reservoir 

The recent disastrous floods in the 
Valley were the 
snows and 


reservoir. I 


Missouri result of 


melting rains above Ft 
Peck 


be made the 


believe this should 
subject of a Congres 
Was the Ft 


Peck reservoir completely filled with 


sional = investigation 


water to the start of flood con 


prior 


ditions or was it empty as it should 


have been? 


Naturally the question comes up 


is to whether the existing flood con 


trol reservoir was capable of being 


used for flood control, and even more 


potent, if additional dams are built, 


will they be used for flood control or 


will our paternal Government con- 


ceive that these too can be used for 


power generation even though their 


usefulness as flood control reservoirs 


is thereby destroyed? 


It may be a silly suggestion but 


would not the money which must be 
dams 
Mis- 


move 


appropriated to build sufficient 
flood 
Valley be 


farm 


to contain waters in the 


souri sufficient to 


every house and barn in the 
valley to high ground where it would 
flood? 


M. Kennedy 


not be affected by the 


1011 Hunters Lane 
Philadelphia 31, Pa 


The American Way 


To the Editor: 
We 


story in the 


with interest 
March 31 
“Public 


Menacing 


note you! 


1952 


news 
issue 
entitled Power Agencies Are 
Sound P&l 

extent the 


Puget 


To an story is factual 


but it overlooks the most important 


The 
which provides for Public 
Unulit Districts 


tuctor in the whole situation 
State law 


everyone of the 


May 19, 


PUDs which surround the Puget ter- 
ritory, every PUD which is actively 
negotiating for or condemning Puget 
properties, every present municipal 
and proposed municipal operation in 
Puget's territory—was formed by the 
due processes of a democracy with a 
majority, free-American vote It 
could be added that these votes were 
taken in opposition to a high-priced 
advertising campaign on the part of 
the company 

If the 
made by an American election is to be 
termed then 
American 
Electrical World 
does not accept such views, and the 
selection of such terms and the omis- 
this 


carrying out of a decision 
and “barbaric,” 
faith in the 


Surely 


vicious” 
you have no 


democracy 


sion of important tactor must 
have been an oversight on the part 
of your staff 
Ken Billington 
Executive Secretary 
Washington PUD Association 
Seattle 1, Washington 


Fabricators Ready 


To the Editor 

I was interested in the article 
“Power Expansion Gets Green Light 
From NPA,” pp 108-109, in the 
March 24 World 
For the fabricated 
piping has been recognized as a greatly 
item in with the 


Electrical 
time I see 


issue of 
first 
needed connection 
power expansion program 
I thought you might be interested 
that the piping 
has capacity to 
preduce all the requirements of DPA’s 
goals of 1952, 1953 and 1954 and are 


able to obtain allotments to take care 


to know fabricated 


industry plenty of 


However, the 
problem is to 
allotments 


of these requirements 


great and pressing 


translate these into actual 
pipe from the mills 

For instance, for the third quarter 
we have just attempted to place a 
requirement of 900 tons and were 
allotted 297 tons. This means the 
jobs are going to be delayed or this 
material will have to be picked up at 
high prices from jobbers’ stocks. It 
is not only our company which finds 
itself in this position, but all others in 
the tabricated piping business 

W. M. C. McKee, 

Assistant Sales Manager 
Kellogg Co 
a. 0s 


The M. W 
Jersey City 3, 
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GET TOP EFFICIENCY, ECONOMY, SAFETY...WITH 


EDERAL NOARK CONTROL CENTERS 


Federal Noark Control Centers bring 


Savings in installation 
and maintenance costs; 


Savings in floor space requirements; 
Maximum safety; 


eat NA Me alae 


Federal Noark Control Centers recently installed in Rock 
well Station, Manila Electric Company, Manila, P. 1. Engi- 
neers: Gilbert Associates, Reading, Pa. (Right The mod 
ern Rockwell Station of Manila Electric Company. 


Federal Noark Control Centers are today’s top * Guide rails position the starter units for exact 


choice because they are designed to meet your contact alignment. 


requirements completely They are easy to buy 


; * Starters, size 1 to 4, designed in multiples of 
and install. From then on, they're the easiest to 


a fixed dimension to afford maximum flexibility. 
service... the easiest to expand and rearrange... : 

° > a > > . rot . . ‘ 
the easiest ta veles ate, if that becomes necessary. One size vertical section for both front and 


back-to-back mounting. 
Federal Noark Control Centers give you: , ; 
For today’s best in engineering and dollar 


value, specify Federal Noark Control Centers. 
Write for full data and range of sizes. 


*Plug-in starter units that eliminate working 


“hot” connections. 


* Buses and starter contacts silver plated to in- Federal Electric Products Company, 50 Paris 


sure long life and trouble-free contact. Street, Newark 5, New Jersey. 


Ag pe ee 


Federal Noark products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Indus- 
trial Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct ® Sales offices in principal cities. 
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